09) B^mmffT 1 (jp) 02) & ^ 4^ 1^ & # (a) (n)*HfajH£Wi## 

WWW- 179495 



(43)&0BB ¥j£7 ^(1995)7^186 



(51) IntCl. 8 


me* ^rtS3a#^ 


F I 




CO 7K 14/435 


8318— 4H 






14/705 








C 1 2 N 1/21 


8828 — 4B 






15/09 


ZNA 








9281— 4B 


C 1 2N 


15/ 00 ZNA A 






1* * OL C£60JC) ©J»KfciB2< 


(21)£HH#^ 


#8^6- 185917 


(71) USA 


594134095 


(62)4>$J©3br; 


- 505040 C0^>^] 






(22)fcBKB 


33^160^(1985) 10^280 




M I CROGEN I CS CORPORA 
T I ON 




6 6 6, 0 8 0 






(32)«&B 


1984^10^293 




94520 n>n— H X^>^a:;l/ 


(33)«5fclS£3BH 


*H (US) 




-f^ 2341 


(31)«ft*S£$#^ 


7 2 1, 2 6 7 






(32)«ifcB 


1985^4^ 8 0 






(33)flBfc«3^ffl 


*a (us) 




95410 ^Z»T S^F^-fy^ *>oc 


(31)«5fe*3i3B#^ 


7 8 8, 3 7 0 




-r 216 


(32)«ifeB 


1985^10^220 


{74mm a 


#a± abb 


(33)«5fe*33B® 


*H (US) 







(54) wma&m wx\ t ^ifiv*tt**&vmmr?9i&9—*Q'«ttY 



(57) 

[lift] ^(i o- 15 m) «s^4^c*^v^■c» ii?^?- 

i.TNkft=f-M. ($H=-ftl50 ~30, ooo^Vu b >") CD3K 

t S£*T * -fe ^ — t WftS^ffl I- ± -5 * fc tt 
■fe .©tt-^ife'&H: J; a Vi* 

!)^ K«r=»- K-t-iDNAEWSr^-rs, S#* 



(2) 



#^¥7 - 1 7 9 4 9 5 



#*fctt*fTO*#»-**sie^#ai>o"e*>5, mm 

T?±7*? — t<?>1®^ / EmX*p- J?7? hisjf—V<Dt£* 

Asp Pro Ser Gly Asn Pro Tyr Gly He Asp Pro Thr Glu Ser Ser Pro 
Gly Asn He Asp Pro Arg Ala Ser Ser Asn Ser Leu Ala Val Val Leu Gin 
Arg Arg Asp Trp Glu Asn Pro Gly Val Thr Glu Leu Asn Arg Leu Ala Ala 
His Pro Pro Phe Ala Ser Trp Arg Asn Ser Glu Glu Ala Arg Thr Asp -X- 
Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Leu Glu Ser Arg Ser Ala Gly 



2 ] mm vi-—&t&<ot $ j 5 

K : 



Met Pro Leu Glu 
fc/cU Xtt Cys^fctt Lys-TfcSo 
IW*3g3] Hit K"?"— 3^0 1 6 0BamH I - Sal I 

T ^ ^ -/^r —^<d»&i&& j; 5 v vrna>c>4&£fc l 
Sir ^ ± 7°? — t offisf^ffl «t ^ £ 

Sr^Ti-a S:»j«^ItB*»Slir ?±7*?- 

4 Kiatt^fiMff T ^ 1? ^ — y Ko 40 

[ft*«6] DNAiayiJ(Olsa8*3J:T>-*^SrJt^r*ft 

6^*J^Ifi?lJt*^^^L/c:(in operative associ 

ation with) ss**ii, 2&tcte3\zmm<Dmm\?i— 

[W#Jg 8 ] i!3fttg 6 £fc& 7 ^ffiteo^*— Srg- 



9 ] I v I fc*rf£ U Sffiff I V I io 

0.5-2 Tlf5££n/c^v^ y *t • '<?TVTft® 

[If t5i 0] DNAE?iJO«S8*5j:t>*38mS:it^T 
*5*S.ffiiJ»E?lJt^af-3e-&Lfc(in operative asso 
ciation with) ffl|*^4*^:tt5(c:iESBc^>ffif*r^-fe^ 
^V^<7^ KSr = — Ki-SDNAia?0S:Wi"5ia#l 

[If*3gl2] SDNA^^-^ pMG2 2, ^/c 

[ff*«13l if*3SlO, 1 1 Sfctt 1 2 t-IEfficO 

[It*^gl4] ivncSKU-SttSf ivi l 
0 0 5 1 ^fit^^tb^^v'a: y 3rT • y s<?T V T 



15] I V I tsiflFte §f£#^§- I V I 1 
0 0 3 8^it^Stbfc^->Ji V ^7 * a y ]) T 

[0 0 0 1] 

[j^H±cD^Jffl^if] »*4B«tttft«^J;5 

=^y-<r^ Ki-M-ra t>^T*>5o J;!)pb< 

tt, *3BWtt, jfiMDNAS»«J:t«t*ft*y^ 

5 *B#3(IO*&KS [homogeneous] *5 J;t>*5p*&K5K 
[heterogeneous] WxyfWAy (P*^ 



3 

K^- # y K*3 J:W»*T^-fe^— * y 

[0 0 0 2] 

[t£*<£>t£^] 

5fctTKWte, t^n^^yy [Yalow and Berson] 
(19603s v^^f. ^ y ^. >f>"<;*K , 39:1157 
[J. Clin. Invest. , 39:1157] ) 1^57^ AyTiX 
ir-T (RIA) «>IBfe«J3BSl2:«S:*^5^<<7>*3ffi« 

— «fl&»««-j3*tSBfcaHc". (1) »*tttM^— 9— 
SftifcS^ttg* H/^t©f«, (2) 

— JviO ijLtfct<DW&, (3) ##3fc«tl\ «5fcW3tefh 

tittm, bl>lc (4) ^ Lfc h y— t^iStt h V 

[0003] Affitfe3£ffioBiSMl:l- iot, 7 a 

SA) ^ *Si|C«^^ffi—fi£fflS^5«t 5^*ofc e r 
<o^»tt. *tf— h\ hy — is 3 t>* 

(2) (3) »jt»jt, (4) »3te«#*5,fc 

V(5) »*tt3£ffi^bft5t>0-x?fca 0 
[0.0 0 4] ftaR/6Sr«»t-rs*:ftl2:3t»»S:«3e 

^5*tn<&jfcawm, i 9 e o^m^t-%^$ttfc 0 

rfrfco^JW^JtiBW-B:, *f LiMfc^SrfcoT l 0^ 



(3) #|H5p7 - 1 7 9 4 9 5 

4 

xfyu^x, 1969^, r/^^ yf^f-x y ^ — A. l 

2: 693 — h^b, 19763s ^JX ^A. 22:1 

465[Ritchie, Alper and Graves, 1969, Arthritis Rheu 
m. 12:693;Deaton et al. , 1976, Clin. Chem. 22: 1465]) 

tJjkflf.Ig E, Ig AtJ±tfIgM^;KZ)<t5 4, 1 

0. C7T*y?*&^-) frfo 

mwst* m# s as » te: ± o t jbo ^ * <x 5 <t 5 « 

tTyfc, 19773s >f^y;U. y y. 18 : 33[C 

ambiaso et al. , 1977, J. Immunol. Meth. 18:33] ) i^K 

20 9ffii^®3teSr«i-5 19793s ^3i>r. s< 

of^rfr. trJ*. 251 : 4172[Ullman et al., 1979,J. Bio 

1. Chem._251: 4172] , *S#rF|g 3,998,943^- ; [fJjfg 3, 
996, 345^- ; [^fg4, 174, 384 ; 4, 161, 515-g- ; H 
^ 4, 208, 479-^*5 £X$m%$ 4,160,016^) 0 rttbcO*T 

oXt^TfoD, ^ttfi^i (#^Siooo£Ow h >- 

Ky* — C>, 1973^, -YAy^^hJj —10:219 [Dand 
liker et. al. , 1973, Immunochemistry 10:219] ) 0 
[0 0 0 5] a^^a«£ffitt*tt^nfi5lgM*IJ^*5 

S*LV\ ^Uttt, (1) ttJ6tt*tt*^*>9, (2) S#F^ 
»»T*>0, (3) f^ADW43S«Sr^St L, (4) 
ti£>o^^ifinL, f tt(5) hy — 

yb— ^O'^T 5 -^ ^^[Rubenstein et al. ] , *H#I^F^ 
50 3,817,837-g-O^SlSHE^, Kb, 1977^, ^y 



5 

Z/. *T Mk. 23 : 1402 [Burd et al. , 1977, Clin. Chera. 23 : 1 

402]cdS«««», i3j:W»#«ft '(^Ky* — &, 

1973^, ^fj^y^^^hy — [Dandliker et al. , 1973, 1 
ramunochera istry ] ) £S jfij #g ^JtA^tBLTV^i^^ 

T-ffl: (1000JWT) ^frt-Pg^^tb^LT^^l 0 

[0 0 0 6] B^ftffftfeffaMco^T 
8'J»«B*s, Si^^llllTjo^ (l) 

. : *B«rW*3, 817, 837 # ; 13* 3, 852, 157-8- ; HQ* 
3, 875, 011^- ; 13*3, 966, 556 & ; 3, 905, 871 -g- ; 

4, 065, 354-§- ; 4, 043, 872-S§- ; |rJ|? 4, 040, 907 

# ; fflB 4,039,385-^- ; !r]* 4, 046, 636-§- ; 4,06 
7, 774-51- ; 4, 191, 613-g-*3 ±U*|r|^ 4, 171, 244-g- c 

( 1 O " 10 Mi 0 4»« 110 

[0 0 0 7] *K«|»»*ft«*«ft»4, iil^Ilt 

(S«S*t*:»3teS:1>*:b^ (»*-K6>, 1977^, ? }) 
V. ^A. 23 : 1402 ; K£>, Ti~^. sM^trJ*. 

77 : 56 ; ftfetWls — ^^^-feitJ 1 *^ / 7 

^^r— , 1979^, v>W. ^^n-r hV^^-^r^. 11: 
16l[Burd et al. , 1977, Clin. Chem. . 23 : 1402;Burd et a 
1. , Aual. Biochem. 77 : 56;and Kohen, Hollander and Bogn 
olaski, 1979, J. Steroid Biochem. 11:161] ) 0 ^(D^kfe 

[0 0 0 8] K*sn*:«»t^3*a:bfc**<©*SUf 

[0 0 0 9] *S^fFI£ 4, 134, 792-g-tt, «tt fc LTH 



(4) #i¥7 - 1 7 9 4 9 5 

6 

«\ *H«Fffr^l 3,935,074-^ ; [!f]f£ 4, 130, 462-S§- ; m$S 
4, 160, 645-^o £D<(plig 4, 193, 983 J &ffi&&tlZ> 0 
[0010] *H#fr^ 4, 213, 893^ Xl^mm 4, 31 

8,983^-ii, mm*- r^mm^m^^mm^^m 

jfeSriB^Tl^So 4#f^ * — >v<-T [Hornby et al.] 
i-^f-LT%ff$nfc*[l^rF* 4,318,983-^- (1982^ 3 
M 90) tt, Yfl/T7*~>"i/^? \s3r*f- K (FA 

10 D) SH^nfeg^i: F AD#I^?it Ltffffl 
^ST^^SrfflV^^rffiSr^-CVN^o ^ynfc[Cor 
rico et al. ] LT3§fr £ ^t/c^S^fF^ 4,213,893 
(1980^ 7^220) * — V<>f t><Djjmz.iS\<^X 

<^<t 5*#^FAD««fc*S-&fls:SriE^<rVN5o FAD 

9 5 * n SrW-W-ra £ i: i- J; 9 g£*M * 

20 Rj£tg=£Mf^r5 J; 5f-. FADCM^^^o J3£ 

a5EFAD<0«3e£*Wt-SS*tb*:UlStt, ^^(OS 
■diEltM^S ^-^h, 1978^, /^yu^e 

^4:SII»JJc:Bi-t-S»*«afefea*fi*, ^< 

3—^, ^67— 79H^ [Kohen et al. , 1978, in Enzyme-1 
abeled Immunoassay for Hormones and Drugs, S. B. Pal, 
ed. , Walter deGuiter, Berlin and New York, pp. 67-7 

30 9]) c mMsiTkmm^isxijti/T&j—^&m^&y?* 

mm<D9&&&^t>tlX^& (^^fc, 1976^, t-t 
JV. s^^tr^. 72 : 271[Carrico et al. , 1976, Anal. B 
iochem. 72:271]) 0 V^tLO^t>, ft$t£fl%ikm 

[0011] ^< od^Bi^^T'f K77^>h^' 

BT. y^^^i/T— i?A (y ^-y— Ki: ttir^ 19 
40 59^, v^^^T. ^V;3VK 249_ : 1459 [Richards 

and Vithayathil, 1959, J. Biol. Chem. 249 : 1459]). -? 
K#3*aS£>3*^ 1/7- (7>f hb, 1974^, v^^-f. 
^>f^-yV. ^A. 249 : 2285 [Light el al. , 1974, J. Bi 
ol.Chem. 249 : 22851 ) *5<tr>*j5- ^'^^ h v-^— if 

(?y^^tX>f7tfy, 1976^, ^^--jt^^m; 

— 15 : 4866[Langley and Zabin, 1976, Biochemistry 
15: 4866])^tp^^O*?T^t>OL.^B^gttS:lll 

50 r^K (S--<^K) (S-^^^K) §r 



(5) 

7 

X 1 0 ~ & MSr* ^^ogfi* 
l!lff3B^t5 <y 7"* — K<t tfi^-V^K 1959^, _L 

i§£)T ^ 7^6~4 8#£^3>5<^ if-T-( 6—4 10 

8) [Nuclease-T-(6-48)] i3 N p^l^T — if-T- (5 
0—149) [Nuclease-T- (50 — 14 

9) ] fcBfi^L, ffla^flSffe^fSfc^fc^O. 0 3 
-0. 0 5/ sco— ftiSaf^aScSrt-ogtt*^^ UT — 

-T l£]&f&i-Z> (y-f K ±|E) o <t t> S¥*BK:T1B 

») , ^v^y^r-^y [&_ coin 

^fcO^y^y^ K^^y V h (Mx.flM15) 
1/ M2CNB r 2 irO^tm, IMCNB r24t 

[0012] .tosia^oT, rcoi^^^y^^ 

■^-fc^V^ [Farina and Golke] (1983^ 3fl29 0 3StT 
CO*H^fFfg4, 378, 428 fC<fcoT, *fc=f*y£>[G 
onelli et al. ] (1981^, s^^rtrJ*. 7 1/ K ^ V ^ 
7>fX. UX. n^^V. _J02 : 917 — 923 [1981, Bioch 30 
em. and Biophys. Res. Commun , 102 :917-9231) (Cj:oT 

lo(DftWS!) i^T-ifcO/h^^X^y 
S^^K, f^^^S-^^K (75ySl- 20) 

S-^W^K (7^/82 1-1 2 4) ifl^SnSo 

r o^frtc#*«j/jrtFi#:a: y # j* ^ ur—^m^nm 40 

[0 0 13] ro^{^±oT*LTiC*f$tt*v^-?:(?Dfli 



ftH¥7- 17 9 4 9 5 
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[00 14] C N B r 2 & <5 1 5 l ocO^^Sr 

##$1*:5fc«><07r ] J1~t ^W-jr [Farina and Golke] 
(*H#fF^4, 378, 428 ^) Cio Tj^I £ *Lfc>ft:^#J 

i^NH 2 , COOHt5<trJfSHS^LT^#:©# 

^y, ti^^m^^rj^jvyM Ky^^lBttSrWi-s 

t 2/ h^^-To CNBr2ttrtSO!Ji/ySrt 

XvT*5£>i\ 1 0<0#|5R<g(D [unique] ^;V7t K y 

*5J:t>*fR<Bo*y^sS>'S?SSr^^r■rv^So [L 
angley] <b ( " 0 - h v^—fcf a- t@« 

, 1975^[Ph. D. thesis entitled "The Molecular N 
ature of 0 -garactosidase a -complementation", UC 
LA, 1975]) id^l^T. N-^ffia- 7^S^y7 fl y 
^WoTCNB r 2^*S4fttStt^^g>ft§ixs o 
CNBr 2(7)lf (^^U— , — *3<fctJS1?tr 

19753s is ^4. *TJ*. 250 : 2587 [Lan 

gley,Fowler and Zabin, 1975, J. Biol. Chem. 250 :258 
7]) t£*3^T, ^7 6fiW/V7fcKy;Wt %\\L^7 

' ^mm^tdh, myc^^i.xs — vmmxT/u^/u 

"t-Sfc, CNB r 2ffitttt»«^a»<^lW»3^ttiK«rS 

m^l^^^X, CNBr2^COOHSU^Mi/7 p y 

CNB r 2*5<tT/Ml 5 ^ t tefflJBIfc r t 

[0 0 15] ^BM^^ fl- ^'v^ h->^— gKlP^T 

h^Sffi(ELISA) (xy^V^^^wy, 1971^, 
-V^y^^^hy — 8: 871 [Engvall and Perlmann, 197 
1, Immunochemistry 8 : 871]) *5<t V*9W*(OSWSIR 
^^ffi (s<— Kfc, 1977^, ^]Jy. ^rA. 23 : 1402 [B 
urd et al., 1977, Clin. Chem. 23:1402]) tC*5V^Tj£jfi>fe 

LfcJte^JficOfflJSr^fifc^S (y^/v^^^, 1983^, 
yy^^ ^o-^-V^-n^ 10L : 20[Messin 

g, 1983, Method in Enzymology lOl : 20]) o 
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[0016] j3 - Jfy ? h i/jf— if 5 4, 0 0 0^ 
^h^f^Li/^^-i (MW) &&*tZ>m&t£#>'s<? 
®T?&5o 4 00|- <D=tJ-?— fil 0 2 1 
b& 9 * ^tl^tl 1 1 6, 0 0 0 h y^MW^tt 

(2) ifMfttt, *5iW(3) c-*ffliSffii?^V>-h <<o- 
[0 0 17] j3- #9* t?a>fc»»£ftfc*» 

v^tt»*gttSra*W^lHl«L»5>bOi: LT^abixT 
V^o b n ^rttSttEintracistronic 

complementation] t UT^O b^t 6 o a- — #!I 

tt. Ml 5/CNB r 2ffiiSl:j:otift^W 0 M 

8i i-4 im&x^x&*), ■^LT^^4 l ^-*5^/^rg# 
fc* y ^x?- r ^;i3-9 2#^bjE£5 4>coT* 

$>£ 0 CNBr2tt, Zi^M15ti^^^/cf^ 
^£fc»*S14£*rr£ jS- h^—1?[B 
S«tof5«*£ffiili-5 (7^U-tf7 tf^, 1976 

^ ^ h y — 15 : 4866[Langley and Zabi 
n, 1976, Biochemistry 15: 4866]) Q MlS^f Ktt 
a- T^i?X^- (a- gSgflO t LT»fctbT*5!9 , 
ltCNBr2H a- K^— (a- tLT^O 

^bXV^ — CNBr2ttj3- bv'^f'f 
(7)r^Sf2 3-3 lt^^Sft-CfcSMl 1.21 

mm^m~rz>a- Kt-t it^itwi^ (y>-, tr 

^^-^aSSit^-^Ttrv, 1970^, /^t^is. ^-Y^ 
7^X. I/;*. 40:249 ; i? U ? b tf >% 

1979^, J*. 18:404 ; $ ^/V7 ^ ^ , ^^-^ 

^ — tf7^, 1981^, v^-f. ^f;*vv. frJ*. _2 
56 : 6804 ; ^^JfU— b, 19753s Xn ^ . -J- fvW. X 
# K. 1M\ 72 : 1254[Lin, Villarejo a 

nd Zabin, 1970, Biochem. Biophys. Res. Commen. 40: 249; 
Celeda, and Zabin, 1979, Biochem. 18: 404;Welphy, Fow 
ler and Zabin, 1981, J. Biol. Chem. 256 : 6804;Langley 
et al. , 1975, Proc. Natl. Acad. Sci. USA 72: 1254] 
) o *©ffi©a- V-T—b tttt, 8- 13*7$ hist? 
— h * XWISi-S w b i^cfc 9 

V\ Ml 5*5±tKMl 1 2«^cOa- T $ ± X^ 7 — ttxE 
^b^Tl^l^ CNB r 2f-J;6Ml 5cOffi«(O0iJ{C 
*3l^T, T S 7^ffi?*J3-l 0#*3it>*4 2 — 9 6#tt 

<5o 



(6) #^^P7 - 1 7 9 4 9 5 
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[0018] ^hpyftffil^t, 

X~1?^C-*ffi (ay- mVO tfir5 0 A3^#S*fc 

i<*p6>nfcE?iJx— *tt, '>4<itiofi(07?y 
tts i-*fc*> 1011 — 1021 #£r^i*e LfcX 9 o o> 

- T^irX^ — <X?- K«J:Bii-5t)^T&5o X90X 

raWtlt#SU 7^/89 9 0-102 

i#^6>fi65jS- h^^-g^ft^7y?Bfti 

«T*5CNB r 2 4 J; oTW^^IWl^te 
Egj^£«^/*U#5fc^^S>5 (^^yix^^ — b, 19 
10 80^, s<s{jt-SrJ*. s<4 $r*7 ^ X. 1/^. zi^e^. 93: 
223[Welphyet al. , 1980, Biochem. Biophys. Res. Common. 
93: 223]) 0 
[0 0 19] BmW&V S 
BSiffi^^^/V^ (HBV) ^^(ODNAfl^D^y 

y ^r7 • =i y ^-^^Tlf^it^^TV^ (A-WV 
b, 1979^, (HVK^) 279 : 43—47 : ^ 

20 E), 1979^, ^°n^. h/U. 7^7 K. i^-T . 

^^^:>T 76 : 2222—2226 ; ->^^^^r— b, 1979 
^, ^^^-V— (n^K^) 279:346 — 468[Burrell e 
t al. , 1979, Nature (London) 279_: 43-47;Charnay et a 
1. , 1979,Proc. Natl. Acad. Sci. USA 76 : 2222-2226; Snins 
key et al. , 1979, Nature (London) 279_: 346-468]) 0 j0£ 
^T, HBVO»Jg (HBV- SAg)d^ti^y 

^ lt^^x y • n y t^^oi/^r (-^^^-r 

b, 1981^, ^-h/U. 7*K. ^xt; 

^-f 78 : 4510— 4514[Mckayet al. , 1981, Proc. Natl. Ac 
30 ad.Sci.USA 78:4510-4514]), ■ 1NH£*3^T (^^I^^if 

— ^b, 1982^, ^^^-Y— 298 : 347 [Valenzuela 
et al., 1982, Nature 298:347] ) , *5 <t t>*n£SL»4g?*IB/i& 
(d*5l^X (^^x/K-f^b, 1980^, Xn^. ^h/lx. r 
^7 K. zn^^n-Y 77 : 4549— 4553 [Dubois et 

al. , 1980, Proc. Natl. Acsd. Sci. USA 77: 4549-4553]) 

[0 0 2 0] 

(1 0" 1S M) ^gtttC^^T, S^i^iOW 
40 fi (^Sl50 — 30,000X/V h>-) (DM^J<D^i^<D^m 

y^y^- K*5±v»siT^*feX*— *y ^<x^- K&siet 

[0 0 2 1 ] 

[«ra&#*-rsfc»<^s] ±ts^@Wtt, (i) 
mT?±7*?—b toMftm j; 5 * *: ti@#^ k-^— 

50 ^ff^«frjB^^w<^WfeJ;t^*r^*^^-^<0 



(7) 



7—179495 
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* [0022] ±ia»BWtt**:, (2) mmn—ip 
tie cot $ j *fls-ci&* 6 r s j t>cox- 



K-*— # y KSr 
= — K-f5DNAE?"Jar*+S, g#*t K^-* 0 y-<:7 0 ^ 
K(;IJ: 9>§J&£n£o * 

Asp Pro Ser Gly Asn Pro Tyr Gly He Asp Pro Thr Glu Ser Ser Pro 
Gly Asn He Asp Pro Arg Ala Ser Ser Asn Ser Leu Ala Val Val Leu Gin 
Arg Arg Asp Trp Glu Asn Pro Gly Val Thr Glu Leu Asn Arg Leu Ala Ala 
His Pro Pro Phe Ala Ser Trp Arg Asn Ser Glu Glu Ala Arg Thr Asp -X- 
Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Leu Glu Ser Arg Ser Ala Gly 
Met Pro Leu Glu 
fc/cU Xtt CysS/ctt LysT*fc5 0 

[0 0 2 3] JrfBltBtttt**:,. (3) #* K"?— # 
m 1 6 <£>BamH I - Sal I 77^ V b 3&*£>fc 5 „ £ £> 



[0 0 2 4] ±|SifgW«$^tC, (4) @#^K^- 

* - 1 offish k ± 5 * it &mm y-r—m&fccDmfc 
? ^s< ? m^xx^mmr ? ± — <^ m^s^t- 

«*^rtB*»nir * i? ^ — # y k & =* — K-r a 

[0 0 2 5]*Wtt (5) 
-#EA2 2T*&SfltrIB (4) {^lEgc^^r^ir^^ 

[0 0 2 6] ±S2§£SWtt, (6) DNAE?IJ 

p lt(in operative association with) ftjfB (1) > 

(2) o) Kmrnomm v-r-^v^^ kst 

=* — Ki-5DNAlB?iJSr*i-5ifiiftx.^<^^— tcio-c 

[0 0 2 7]«P|(^t (7) p 
16 9, *fctt*0^«S«»flc x L< «*e 



[o o 2 s] _hiEitB«jK3\ (8) stria (6) 

(7) f-fEfc^^^^-Sr^^EB^^ioX^B 

[0 0 2 9] $ JiiBttgWtt. (9) I V I d 

3FKU S:f£#-^ I VI 1 0 0 5 2 XfH^^/c^v- 

20 t>ii/5££*t£o 

[0 0 3 0] Sfe^ iffiBgfttt, (10) DNA 

f^^p^ L^: (in operative association with) ftlfS 

(4) (5) ^iH«c(Og#^T^ir^°^— >rKy ^77° 

^ K£:3 — Kt-5DNAE3*J£^i-5»»&^^ — {z. 

[0 0 3 1] (11) _hfHD NA^^ 

pF2 9, *fctt-t<D^*&«»{£, ffl^PCtf^L 
<tt3Be^«^J:5»»*-e*>SSftgB (10) ^|S*c 
30 <0«a«|'x.-<^^— T?fcS 0 bt-v (12) 

±IEDNA-<^^— d5 pMG22, ^fctt^r^^AS^S" 

IE (10) (cfE*fe<OffilftA.-<^^— x*&So 
[0 0 3 2 ] £ fcic, ±|E»BWtt, (13) BftflE 
(10), (11) &/ctt (12) tCfiElK^^^^— §r 

[0 0 3 3] SblC, _hfS^g«fi, (14) I VI 

tc^itu §:fe#-§- 1 v i 10051 -emfcZftfc^ 

[0 0 3 4] JifBKBtttt, (15) IVI 

t-*KU Slt#*IVI 1 0 0 3 8T?j|gS^fcx 

^y^r-^y A^ryraR *fctt-t^>?i^ 

[0 0 3 5] 
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Wt^fe^S^^^I; (b) «lfls:ir(D*jg^* 
(C) ©*i4* y ^^fc»inft*^5n 

fc^y-<^K ; *5±t*<d) swt. ph, mm^m 
[0036] rtb^x., ^fffite, (i) *a«pifi6T*& o , 

(2) SS'&CO^«^m^OV^Tffi^K)i^^tb^#5>b 
(DX&*), (3) #aW*S-&^^^|ti:+as^b?#S 

^ K $T * «> <Dffl X.DNA K« & 5 v n 

[0 0 3 7] *3BM<z>»e^tftfP$n*:*5J;Wt^^ 

cop^swt, *A*ttfc*j/^y^^t*«H4, mm 

[0 0 3 8]*m 7Ktt^4 , T^>oLj:K^>'^r 

ilx.DNAKi^^^^^y^7'f K^figftWSr 
ffl^r^^n^g#*«}K^Sti^^y^^ KSrfflv^ 



(8) ^^P7 - 1 7 9 4 9 5 
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2 0<03Ky^^.Ktt % (1) g^*r^ir^°^ — [enzyme- 
acceptor] *3 < ktJ ? (2) g#gt K*^-— [enzyme-donor] t P?tf 

n^o DNA^affii, a^oe^ossy^^ kk 

10 -f^BSKt^^Staifct^-C*!), r 

xn^\ 

[0 0 3 9] #KW«K:te^T^a<**b5 <fc 5 K, 

ffi£^<- Kft:i-s p-tf?? h^^-fie^o- ffi 

[0 0 4 0] *pj»ti!ij3v^asns<t 51^ SI* 

30 ^^KIE?aSr^tpa- K^~— K> >k (2) Slflcfe^^ 
>-^^^ Wfanalyte- bindingprotein] t+BSfpffl M#£ 

fc^o tlftK^^^ (i) ftft*y^yy^K^>fy 

[0041] ^Mm^^s^x^m^n^ x 5 k, 

CO <t V NjfBffi 5 7c *6 K y -<7^ K icffiA 6 
[0 0 4 2] *M*|H*K*3V>r^*S*X-5 J: 5^ 

111*14, «a«tt, KStt, ^-f^^tt, ^^frtt, -^-r 

50 3^7^, ffli^ig^ti, ^t*5«tV*Ote<OJW/iaJB 
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mmm. mm#&mmm* mmm, rwr^m* mm 

mztift-r^xomst h-r—nK a- v-r—r^-f^t 10 
e^-Sfc-S- 1> <o t?& 3 a 5 

mmfc-r z & >'< t ft k> -T v i: d> e>4ft& $ t coco 

^^yCMLT^ &ZttWJ>ft<Dfo 
ft t «Sff ffl L» 5 #&£E£j£t£ * ^ ^ W* 5 ^tt-t 

^D^K^'f ^Tr&s t>co{c*5^-cra:i&KT?fc3 <t 

[0 0 4 3] ^fe5V^ttffi#:' : ) :I (--a*tb5^{-*f-r 

t>\ mmv-i — ©^K^-rxcTjj/^y >-^*ufefes 30 

m^i^Ki^m-r 5 5 v 1> cot?* tfti 

ti* t * v \, mm k-7— k * y 7' y >• l 5 ^ 
*k-*— ftciH-&L*L*# («t kt— m&me 

nzyme-donor conjugate]" 1 t cOltf^ o"^ >v-\ 

*lMcO 7° n ir * % m±-t Z> i> <0 X f£ tttUi ft S> * V \ # * 

(l) A + Abp J» 



l 2« 



(2) ED~A + Abp 



(9) #|?7-l'7 94 9 5 
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tt. ^Jfcco ->-•&) j3j:r>*^^ n — v^Jitfls: 

V, ^-n^^-^o^y >fti*£r^tr Cb^^A/r 
:ixk!-PS;ife£;ft5:bttT?ttftv\, ) -^cDfdico^-^-^ 

a. 

y tf^vv^stftt'coj; 5ft* 
5kcOT?;ib5„ 

[0 0 44] **WJciJ:53kA*ix*:»*tt3Sftr±, M 

^#)m&wm\z-m^<h<Dxihz> a ^i^tcist, * 

»*K-^— ("f K-?— JfrS'fr) OfE*P*^, 

1Sffi Lffl. 5 Sf ^ -fe 7"^ -©If^PiSr-g-lt/c *> cot? 

co»5fe k-7— ^frcom^ k> >r ^ t mm^^am^t <d 

^pf5 J; 5 fcllt5)„ K-7— '&^fcbmmT? 

■fe^^ — tco^-g- [association] tt, fi4^t-ffit4*Bt 

U -*t**.. ^^(c^t? 

v\ ) S*cOg[^coffiE* 1 bco{c:J:-cT£K-r5r i:(- 

~(3) t-Sb^nS. 
[0 0 4 5] **}, WTtOS^d) ~(3) 

mm- k^-- ne-g-flt, g#*ri?-fe7'^— , 
-g-^^ff, joitK/s- 7/52? h if mmmtti 

^tlA ; E D — A ; EA ; Abp*3 itfEftfc^ixS. 
[0 0 4 6] 
[ft 1 ] 
A-Abp 

E D~A — Abp 



L 2d 



[0 0 4 7] 



[ft 2] 



(10) 



<&ffl¥-7 - 1 7 9 4 9 5 
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(3) ED-A+EA 



l 3i 



l 3i 



[0 0 4 8] «Htf&&*>v<*K (Abp) Ofi«Kt>- 

(ed~a) ±©«ja-BriB)fcft^*^©iB-&tt, 

[0 0 4 9] ili^i&lT©S©S)SS(2) HTO 

[0 0 5 0] 
Mfc 3] 

(2) E D— A + Abp *± ED— A-Abp 



[0 0 5 1 ] 
Mb 4] 



(3) ED— A+EA i± E 

(4) ED — A-Abp+EA; 



* [0 0 5 2] Abp, ED, A*3j;t>*EAOgE*gftSrffl^ 
5t, ^-&$tb5/3- #7? hv'**— If [E] (Dffite 

10 fc^>5o 

[0 0 5 3] ?§3K©»5fl^te^*5^5i:l^«ilJ: % 

mis gtt*»*©?gj*^*/jxis>ic t» <r> b s ^ ftttfi 

[0 0 5 4] 
lit 5 1 
E D— A — Abp — E A 



ED— A — Abp— E A 

(5) s : ^ P 

5$cK ED-A ; Abpfc^OtE Ati_hi2i|H]jKIOfc<DT?*t) N 
*fciSttttSBlS (E) fc£&«W3tt*Ki6»cflW-4aSK*J:t/ 

[0 0 5 5] +^*iS§14Sr*i-5#SIJ*«ISffiSrIS:t|- ?S [0056] U [Farina and Golke] (jfc 
i-S7fc«)©eg^^tt, (1) g#« K-t— 30 B^fFffH, 378, 428 ^-) ± oTtil $ tL^W^F^ 

*- T^'-feT'*— ^BB-rs^feft (K a „) ; (2) #m tt, <»3SiJ©«i^ifeSrKfi-r5ii«tt5»t5JSffl-t LTffl 

( [Abp] ) ; (3) ftjlft ^P>n»S. 

*#3ie-&^>'^^«*JJ:T/»SK K"7— IS-&fl£tcBB"f-a^ [0 0 5 7] 

( [ea] ) <DBfl©iiSfl*-e<fc3„ •« 

K 3 [Abp] 

[EA] s= [ED — A] +K3 

K l 

Kj **CfK 3 *>«fctf (3) l=KW*¥a»SK* 

fctaU *fc [Abp] , [EA] *J;CF [ED- A] tt-tn-PtU 

u > ^ u fzmm kv— c <D&m\u ±.t&m. u) 

[0058] 77ytt^ (jhta) izx-oxmm &^t©T$)5J;5i^ ^^as^tf^nsr t^a^M 
a^rasnsj; 5£k 3 [Ab P ] /k, # [e $ ^i-ed—aws^^ ^ffl,$tts**qco^ 

A] ±U &fa2 — 1 0 0{g, $f£ L< tt#>j5 — 2 5{g*: 50 *f 1 0-1 0 OfifWSg^iCfoS^TS) 
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[0 0 5 9] *38W^±5»iR««tt*3eftOfiS;»tt. 

tt, ^ K^—*Sftl^Jfe [Cloned Enzyme-D 10 

oner Immunoassay] [CEDIA ™] b$f-&frl& 0 

[0060] mm k^-- 

5, SNf7:?i?X^ — iB#Kt K-J— fc<z>H<E>^^*<E> 

[oo6i] mmv-r- : *yxy 

*^W<^loco^fii^{-i£^ loo a- K^— K 

y-o-t lo^K^-f ^§r*rr z>mm- r-r—n, 

^frSr^flcK^ -O'— # s/Xy vX£it£fc^<^k^ 30 
Xy ^8Wtt£r«tt-t--5o 

[0 0 6 2] lo^ftl^s/^y^^K^-r^Sr^f 

1 5 7 7 ^ ^ K pU C 1 3 (Bl2A#flg) 
^W#5o ^JxJtf, Hae I I s ML Mstl&SV^tt 40 

£vu i ■tf^BBSStt, h— >y — B-vy— M—>y — 
y — x*3it>n— >y — XttT4 d n A/K y y 7—i?*3 

cttKS 15?^ 1/7- i?T#yi£n6o M— >y— X4:P— > 

y — Xtt«ia$ii*v\ DNA(o*ftfji©v'y-x 

^Ita- tStt-^X^- KSr=t— Kt5/h$4DNAH7 
^fn-^^^^^^fflM^n, DEAE- ir/vn- 

£tL£ 0 50 



t&mw-i - 1 7 9 4 9 5 
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[0 0 6 3] s&i^ ^^u^iwwu as 

W5H4Xn^E—^ — [temperature inducible promoter] 
^BS [regulatory control] Tfca- K^^-KyUSrK 

I HEi'-^^oTn- K£*Lfc) ta^t, loco X 
Pr Xp*— * — &/i^T»/S£;M&5o A «»flcjfie 
^CI 8 5 7 H 3 7°Cj:9^V^a"e^^-Cfc^a 

o^fcSo ht, a c 1 ae^^Ba-t--5 toac 1 8 5 
[0 0 6 4] ^w^tDmmmmcx&t, io^ a 

ftfrSrfefrKp<-f >^^* s>Xy >- Xf 3 
*k¥*H4&Bfc&-r5fc»fc:* -ft^ftj^y^^ K-&j*ft 
WOffiffltc:±oTSHS5i$tL5o rixfco»*K^— ^y 

ofp^o«tv^y^y v^ffiSrffiw^So -fk^fttfy 

tt»S 0 »*K-*- VX^Ktt, I?^M(aot 

* nfcr s y K^sgussK y 1/ >- tr— x^tt^t 
w«s*^*3v^*s/xy >-^$w#s'H*et bx^tg-r 

Srm^fci 0 0%^Tf-«< ri:Sr, igMfcKSKSrffl^ 

[0065] *^pjo^?£(cj; vmmzn&mm k^— 

•^X^Ktt, CNBr2/M15, CNBr/M112 
*3<fctfCNB r 2 4/X 9 0 +S«^(O^^CO^ y ^<X^ 

Ki9, ttfffc^i-sf+siificBi-rstftLfc^yxy^^ 

-fk*»ttSr*i-5tOT?*>5o 
[0 0 6 6] %?<<OT%J, ^7/W^^v-y^J;tK^/V^ 
t K5;vSS:tt5Mi 5— <Dfett<D* s/Xy >-Xtt, 

i-£>) , Ml 5$r^FStit Lfco »**H»tt, StiS: 

iRlfliOJS^^M 119 *3 ±t>*x 9 o "CtSi^^ttS t»o 

~Cfoofc 0 

[0 0 6 7] K»$i^7fci-^T04i^^^:*5V^T, N 
H 2 , COOH*5«ttJ«SHSS:^LTCNB r 

*56>T (^^NH 2 , lO^Sf©^ 



(12) 
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5 0 StOK* 7y^l/-i(0~S ( "0- his 4? 

X UCLA, 1975^) tC^oV^T, N-^ffia- 7^/1^ 
CNB r 2(0*B*»ttS:^g-ft-rS^ 

©<t-&«<0^<oM, CNB r K^>N-*4H(J1 

«£7k3XN^» (MWlOO^hy) ; fcf^-^-^-N- t 10 
Kp^^^v'W ^ K zsl^j-)V (MW3 4 2^>h 
>0 ; tfP [77>-2(3HO, -l'-y^P 

>-] -3,3' -v 5 ^"^ {•Pjv^ruy-* is) (MW2 7 8^ 

^y- 1 Kn^n K (MW 5 6 8 £0w b is) 0 r 

^^KtciSffiMtJttSF^tLfco M15fe5l/Mj:EA 

2 3»*T^-fe^— ^V^ftl^5rWt^CNB r 2 

3 9%, 4 6%*5 Jlt>*6 3%P£^$tL/c 0 il^xDN 20 

asii: j: o TBsfs § titcmm K-t— # y k^n- 
*^*o«ff<oN-Mcjfflor ^ ys^o* ^y ^ 

[0 0 6 8] IgZltC, 5ftM^n/cCNB r 2^^ Ki- 

;V7t Ky^Sd s 4V\ CNBr 2(D11 (^V^V 30 
— , ^rf-^^^-fcitZ-etf^, 1975^, i^-Y. y<>T^- 
/U. -y~A. 250_ : 2587 [Langley, Fowler and Zabin, 197 
5, J. Biol. Chera. 250 : 25871) fC&^T, M7 6{iL<D^ 

t Ky /U;&ST/l'^/Wfc$*X*^£"f 5 CNB r 2ffi 

[0 0 6 9] iZ^, R»£;ftfci-^T^»^:^ 
T\ CNB r 2^COOHgiS^^^7°l)y^ffii 

>5vU- 7^7 7°Dt:Vl/) ^/i^v^Y S K (EDAC, v-^ 
-^^5:^7^ 33 [Sigma Chemical Co.], ^ X— 

V ~)M± ^ h Sr/Hi^T. rt7^ yy?rCNB 

r 2|^^7'yy^f5^(^t/^ffll/^M 0 X^" 

7 ^ y is-B- y^ — h ^ ^ s/ ^ b [Cooket al. ] 50 
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(1976^, UX. rrA. X;*. ~7 y "7 13:497 

—505 [1976, Res. Comm. Chem. Path. Pharm. 13:497-505]) 
(c^v£/££tu *LT«:E$*lfc# — 7^ ^[Curti 
us] (Effi s'v'asK— Vt^— ^ — y >\ \sls^T 

4 2 1972^, 2_(4) : 227 —230 [Wash-borne a 

nd Peterson, Synthetic Comm. 1972, 2_ (4) :227-230])tC 

[Duke University] y^^-^ ^H?dr [Dr. T. Va 

naraan] tStMf}- £ ^ ££1% £ thfc n 0. 1 M 

NaP0 4> pH7. 4(750. Sml^COCNB r 2 <T>2 
X 1 0 - 11 mol t "T^"7 ^ y >-8- !7*T3 tVl^T ^ V(D 1 
X10~ s mol Sr^^^COl^^^tC^L, EDACOg 

-)3-d- >y9^ h v'KSr^-rs o. sm p 

M2SS®MPM2 Buffer] ^tCfeV^XSfJ^^tb)t 0 EDA 

%r%i<D 10// 1 ^5RJSl c 4 I t-j8SJDStb^: 0 1 . 4 0 3; 
0. 0 0 0 ; 0. 0 0 0 ;0. 010 ; 0. 018; 
0. 12 5;j5±ffO. 9 8 SCD^t^MS. (4 1 4 nm) 
0 ; 1X10 ~ s ; 1X10 " 7 ; 1X1 

0 - 8 ; 1X10" 9 ; 1 X 1 0 _1 ° ; 1 X 1 0" 11 ^/U<D 
EDACO««£ffl^Tfr«J£;ftJfco ^tlh<D^— ^tt 

1- oi^v-3-(3-ixy f;V7 5 /y'n tVl/) >^/U2Kv?>r ^ 

[0 0 7 0] mt-xtLT. **M«2:J:9BI«**tS» 

- 1 5 mt) \z. <t « < «ifls: as r &> <Dm 

[0071] ®Bf^7vy t Ky/v^^^-^ar^ "tti 
tttt#±^flF«E-r*RJ«:ttai:RJCL»*o ro±5ft 

oS^ p-yyv^ y-<>'y r ^— bS*&W-5*^/wS!W 

^JOSiS [Michael-type addition reaction] 
X_fi. ^W;F^, 5 h7/Vt 1979^, 
zc-f. 7>;K ^A. y->. 101_ : 3097—31 10 [Mitral 
and Lawton, 1979, J. Amer. Chera. Soc. 101 : 3097-31 10] [Z. 

<^iSf?t^7Uyb: Ky/VSf-StbT* y^y 
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[0072] mm- K^— : w-s^w^g 
- wtrato^ise^-t, a^-r^[iigatin g ]fc5v^^ 

J; ^ >v< * #m <D v S: 

2ooDKy^>\ (l) a- Y-r—Y^^^t 

(2) ^y/^f W>ryt^e>^5t^fc5e 

[0073] iH^^^^KSra-K^t-rsae^STfli 

ISi" 5 [construct] fc#)^ RgjgO 2 oOJteT-tt. ffl 

M [in vivo complementation] \C J: o T[r]aE: $ ^t-5 0 

KBMfrtWfc: fin vitro 1 ff^tl 
60 30 
[0 0 7 4] >v<^ jCte, &jffiRj&«=# y 

K^>f ^Ra^*^— y— e^j&, tsMtt^ 

[0 0 7 5] £6>M, #®^>^^^Kftfls:^Bibr=i 

5o Wxitf. Biilt MSS^W^ffA'hn t°^[leutrop 40 
in](||#:>(t*vwe^ ; L H) , ^ y h n hf ^[follitr 
opinKW/iaWiR^U^e^ ; FSH) , fnhnt'y (f? 
tfcJtttfijatt*^-^^ ; T S H) *3 JzOCt KM^tt^ K h 
ntV(hCG) tta*3«tt> # jS- h^b*« 0 

£ c r*u$>;i, j3- iJ-^^j/ how, CICQ^A— :7° 
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[0 0 7 6] a- K^— Sr=— Ki"5« 

M^/^>^ffi3 0r^y^ie (tf/W^r^fe, 19 
82*fs ^1/ K^yyn y?>f 110 : 1555[Birken et al. , 1 
982, Endocrinology 110 : 1555])^ hCGtC^i"^^^: 

[0 0 7 7] ^rc^te^^^JSM^i^i:. ^4BS 

ffFfJj ^> A-^ffi^icH-r 5 la^ifc 5 v r. oe^ 

— fe, 1981^, ^°n^. t 7^? F. 1M\ ^-—31 

18 : 3403[Lernere et al. , 1981, Proc. Natl. Aca 
d. Soc. USA 78:3403]) 0 

[0 0 7 8] HMfiK'*— tt, mflR<ObNA-&^!tii*5j;V 
IS« * t> $r ffi v n s D N A to H SI ^ 2r $ tf ffi % x. D N 
ASi ^Stt ^ co^S J; o TiK $ ix 5 r i ^ 

[0 0 7 9] WjKT^-fe^— ■ 

[0080] mmv-r—^M^x^^nfcm^m^m 
7^;y 5 d n A(Dm.^^&&(D^m(D p - 

^DNAE^J^^^rt^fe^SilJgSr^tp (^^^> 
[0 0 8 1] ^^#:^tcJ:6Sl^r^^^ 0 ^-(0^ 

«2iBibT»a«»*SBffi«>*Ab^:«, WjctfBal3 1 » 
'ft CO J: 5 *$8ffi«F*«J}8<tSr b3fa<^T 5 y »E?(ISr» 

^xiisnso win bbh>o»* k-?-— * 
h mz.mmr ? ± — mm l = — k-t 5 assi^Bffit 

^5^?-?r^o^ 0 y ^ ^ KSr, A MA 1 0 0 4 (ama 1 o 

0 4 tt^ gal U. gal K, S tr A r , JisdR" , leu B 
6, _treC, A (lac I PO Z) C2 9t*3 e ) 
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1983^, ^y^X>f yxyf^«-^nv?>f 
[Casadaban et al. , 1983, Methods in Enzvmology 100 :2 

93]) <o j; pfctt^KflgWteiftu *LT»^«>ry^ 

-4- ^ p n-3- jlsYVfr - p -D- 7? 7 # h \?7 / is K 

I Ti2J$f SiS3S£*L-^ LXAMA 1 0 0 4 4^7f2 

[0 0 8 2] fc^fS**:, T^ierX*— d\ ffi 

oxissw#5o 0fa<o-&^cDNAia?ijtt. ftcr^ 

£tl5o CTx.fi, 7 7^^ KplSOfiBamHIfcj;^ 
2Lhol*JK»*T??B^fc:$tLa 0 gffa^-&fifcDNAEyiltt 
ft^BainH I /Xho I ^^^ffA^tl^o 
[0 0 8 3] *«M(OflfeO|ll6ffi«{c:ct5i:, S^tt^ 5 

^TS^EftK (ED T A) rteJlTW-^/VO&X h^^y 

— , 1978^, 17 : 5160— 5164 [Biochemistry, 1978 17 : 
5160-5164]) ^ /3 - b v^— if C7)# 

aff* y ^<x^- k«co 1 6^^^yas©2odsg 
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fro ^gc^ttSrafeSi-S*:* 

mi s^fy^r-^^^p^y^Sti, — & 
«DNAa*¥«£*L*:LTlF 777>f K 
TAX >^ri— /Klx — >/ 3 y[the Applied Biosystem 
10 s,Inc] DNA^^«^*5V^T^S*t/ciga*^y =f 

t 5 ^[Zoller and Smith] (yy-/X > xyf 
^*D^>f 1983, 100 , 468—500 , T^/f^ s/^ 
7'^ [Methods in Enzymology 1983. 100 . 468-500, Ac 
ademicPress]) (£ £ o tb£ <t 5 ^SJiPW^ffi^ 

[0 0 8 4] Mffi 

li)2, o o o^wh^J;9^ft^^£S : ^f^-5^^< 
^^T^Jtttti, «£i ^ Sit 5 J; 5ft.t>tf>as 

[0 0 8 5] 



(15) 
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& ^ a 



^u^x^ -f ;l/X 

*6tt=r* Khoh § > 
IP fr* > Is -t? 7 9 — 

# U *■> * A'X ]siz7* — 

>x y >'<i?m 

a >#^-;< y >Ai/?f > 
t hr v 5 > 



<& # ? a 



^X h y — 

f - a * > > 

jt h b U^-fe— K 

y If K > 
t * 

t*~? < y v 
-r y 2 K > 



[0 0 8 6] MM 



—A'- /3-D- ht^/^K^'-N-^^T^/ 
— /I/) -N-(T ;/-4'-^hn 7xn;U)-|^-D- ^ h 

tf 9 y > K ; 4-y ^vi/# y 7 x u /i/ - # -d- # 

9 ^ h bf9 / K ; ^^vWAS-Bl- j3 -D- 9 ^ h tf 
7^ S >K; l-^^A- - j3 -D- 13*7 $ Y J is K ; 2- 

i"7^/u -js-D- h tr^y v- K^eyw Ki/— 

b ; o-^- h n y^^ju - /3-D- h t'7 y > K ; m- 

- h n 7x^;l/ -j3-D- h t°^y v- K ; p-~ h n 

- j3 -D- iS"7 ^ h t'7/V K, 5-:/n^r-4- 50 



- ^ > kjj -3-D- h t^y k, i^y/v^^ 

is - & -D- JSJ & h t° y y K, 7-t h]j 
7;^n^ y a>- ^ hP^^yyW -/3-D- 

^f^^ht^y^K, *5<ttJ«7^3j-ix^:>f -/3-D- 

[0 0 8 7] ftflgfe^^W^g 

[0088] ^mco Kxommmm^^^ &ttm 
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[0089] ^w<ofa(Dnmnm\^&z>b. 

[0090] *mw<DttL<Dmi&mm^£z>b, mw-^ 

m&?^/<?w 

[0 0 9 1] 

[0092] jsitwi :m^m^m^j:^mmh^r- 
J: u»*r * x^ -<PW» 

t>*««6B#S5B:. -Y^^K ^X;*[New 

England Biolabs] ol — ir <y ^'>H-<^ y — ) 

[0093] i. 

1. 1. Dl2 5BKKt- 

^5Kpl2 5Sr«e^-*f^U fflftBtffrtt^n* 
— * — (APr ) (OmffiT^a- %m&W^KLo 
Sfefc, *SLfca- K-J— ' <^Ktt. C-**Bifi<te: 

pUC 1 3 SrB^l I -CBflSS-rsr irtcj; >9iiJ$£*K ^ 30 

1 7 ObpCDDNA^^^*^ >- -X^/Vfil 

[0 0 9 4] "7*7*% K P0gal 2tt, ffl|£»3BttPr 
Xn ^e— ooUgpT^ lac jj---<P X7 ^ ^ 

KpCVQ2 — 1983^, ^x>f. ^E-l/^. T 

X5>f K. is 3^7^ y 7*_2 : 1 [Queen, 1983, J. Molec. A 
pplied Genetics _2 : 1]) <DWMt$X'h% 0 ^(Ditl^M 40 

e ^wjfio it » * * nnsE^j «r ^fis-r s *: » , 

X9*S K P)3gal 2tt«fiS$tbfc 0 7 7^^ K p/3ga 
1 2 ttBanH I *3<ttJ«Sal I "T^t^^ ^ LT lac ^- 
^n^Srn- K>ft:i-«DNAE?iJdS8fe*$tt/co pBR 
3 2 2iB?iJ ( arap r *3iV oriSr^tp) &£TfC I Sr^ 
tpDNA75^ ^ h&TJfv — *^SiR»»fc:J: Q 
¥fif $^t/c 0 Bam H I , Eco R I , Hind III, Sal 

1 3oj;t>*xbai t-Bi-f 5B«ia?ySr^4>-&^;DNAy v 
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fttClBMH I *5±V^al I XBBS^ttfCo rtlb^DN 
A77^yhtt, p/3gal 2^g ? mHg^nfcBaiiiH I 

K"C&S pl2 1Btt, # — (^ Bam H I ^ Sal I 

BfltE Eco R I *5±r>*Xba I BWfcSBfiESr^^X?^ <5 0 X9 
K pi 2 1 BttBaniH I jo J;t KPvu I I X*mi££ft 
1t Q j8- 72*^— ejte^F- (7yt°i/y VRteamp ' 

,£(ori) g-ag-p Bam H I/ Pvu I IDNA77^WF 
dST^n— ^^«^i*lbf2:J;9»aa$tbfco pUC l 
3a>feg> Bgl I (-) /BamH I DNA77^>h 
t pl21 B'^gj^ Bam H I/ Pvu l I DNA77^ 
7< ^ bd5EI2 Bi:/T$|l5 J; 5t-T4 D N A y ?f — if 
Srfflv^Tiefe^ixfeo r^)|lftil7 7^^ — * 

«7 7^M1 3*3±t>* ; t^ifi»X.fl: <j8- ^'^^ 

^f^frfy^7 e f KM1 5Sr=i— K^ti-sto-c 

*>«) ^*ft^B8-rs^'>*y*T • 3y»iitt«±co 

lOT**5JM8 3 (^s/V^^, 1979^, l/nytff 
V h DNA T^^^^/U tfa. Uy^^, NIH s< 
Zf y -{r— > a > No. 79—99, 2_^, No. 2 : 43— 48[Messin 
g, 1979, Recombinant DNA Technical Bulletin, NIH Publ 
ication No, 79-99, 2, No. 2:43-48]) ^-^KteJ^ 
*U -t 1X7^7^ 5 K p l 2 5 dsiRStito tkfcftm 

K pi 2 SaSfflJEBSSSttlS- h-^^if a _ 

[0 0 9 5] 1. 2. H. B. Mia^TJgF^y— XffilSfe 

^-f7°«*Kt— <^K^#^fcfttc, (±ia m 
m v-r— : s^^^ yxy v^k^ttj s 

^ (^^C# $ ^ a - Hqe I I . Bgl I . Mst I & 

6^(j:PviiI-(:«^M P UC13 (tf^^i;*?/ 
i^^^, 19823s ^ 19:259 —268 

1983*£, > y^X^^zc^if^^n v?>f_101 : 20- 

78;-<ir^^ yif— ^- 7^7hy-x, ^y— 

K'Jfl^VirVt-^^^— ^[Vieira andMessing, 1982, Gene 1 
9: 259-268;Messing, 1983, Methods in Enzymorogy ^0 
1 : 20-78 ;Bethesda Reseach Laboratories, Gaithers-be 
rg,MD])^b*fitSn, ^tl^nu-iyV— X, B-v^y — 

x, M-^>y — x*5«ttfp->y— x&tfcfe L7h 0 B-v-y 

— X. P-->y— Xj3j;tJ*H-v'y— XteT4 DNATKy 
> 7^fc«l:tf s l^^ U7-f tttUiifto M-vy 

— Xtt*0i3aSiX*^o*: 0 ^rix^n^vy — XC0DNA 
«\ ^fi^ n- - ^^gBfiiz:ffi:Bi-5 Sac I T^tS 
tt, ^Lta- +@«^X^ KSr^i— KfttS/J^'iDN 

^^W«{JlJ:oT»S!tStb, DEAE- t;UD^« 
W f- Tl/V ^^.^-^^[Schleicher and 
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SchuellL — y^^y^>^~ m^r— >\) 

[0 0 9 6] pBR3 2 2(7)2. 3 kb Eco R I - Pvu 

I I y^tf* 1/ h^t-^ n— n>^$^b/c^v-ni ]) 

* n y trp 7°P (Eco R I - Sst L 12 0b 

p) Sr^-r^x^;* ^ k p i 4 i as Nde i -vmikZii. 

^ ITDNA^U^ J— Hj? US $ [Klenow] 7 7 i? * V 
hfc&lWC dATP*5±t>* dTTP (tf— ^A- y^^- 
^ 5: ;*/ /VX[PL Biochemicals] # ^ rz V ^ y^r> 

3r—) -Ctoa^tbfco tl^MDNAttSacITi 10 
fit, M, B, HfciW^y-XODNA 
^SttSfcifcO-^^ — i LTffiV^*Lfc 0 T4 DN 
A y Xf— •HX'&mWfcmZ, DNAfJxv'i y • =z 
UttE9 0 0 1 (A lac pro . thi . Sup E, F " p_r 
p_AB, lac I ° . Z M15, ft71. 1 8 t >b<ftf 
*L5 ; > s/-»-^b, 1977^, Xn^. ^ h/K TX; 
K. ^^^-Y 75 ; 3642—3646 [Messinget a 

1. , 1977, Proc. Natl. Acad. Sci.USA 75 ; 3642-3646]) 
i^«te*£n*io :ilt,©DNAM«tt, ^^ri^^ 
£ ^;w^ h [Maxam and Gilbert] CO^ffi (1980^, ^ 20 
Vs/X ^fy^yfV^P^ 67 : 499 [1980, Methods 
in Enzymology 67:499]) \Z. X oTia?U^:^^tt, tl 

ri4^ ( j;o*5(^$Wo (*) -e^bstts 

[0097] xv/x y * = y tfcE 9001 {21*5 ft 5 

->y— XKMLTtt, 7 7^;Kpl3 0^ftaffiM 
G130, Mv- y — XtciM Lt(i7 4 7^ ^ K pi 2 95: 
t«ftMG12 9, ^/cH;/y-X(CitrH7 7^ 
5 K pl3 1 Wt^ftMG 13 1 ~C£>o/d 0 30 
[0 0 9 8] SfcS^n— >-^ a - fg*S(03S3iW</l'§: 

tZ.$3frtlfc Q MitfMG 14 1 &^$H-5fc£>^ H— > 
y — X j&> f>OH6(ODNA ffijij Sr =1 — Kf (Si - 5 SfeT- 
2^ KTI^-5i5l-lPr *5±U«lCiafi^T 
rj)7'u^^(7)i^imoT, Pr f^Tt-B^ 

[0 0 9 9] Trp^--<U— 9 7 5 P^-^H»9TC 

H 6 Sr-atpX^^ ^ K pi 3 1 «\ Eco R I t??B>ftS 40 
f LT^?i^2. lkb^^^V 

x c iatG^F-tt. pi 2 5 o EcoR 1 ffiiko/h&te-?? 

^^F^wvmiiiifeo pi 3 i<£>2. ikb^^ 

^Vyba, pi 2 >- htcig^ 

£*L, *H±TrpXn^— §r A Pr iJoJzDU C I X 
D^^ttt#Ii/c 0 rtDJOi^s^ p r SJ»TO 

LTti s 7 7^^ K p 1 3 9 §rW^"6^MG 1 3 9 ; M 
->y — X^BaLTtt^5-X^ K pi 4 O&ftf^^MG 50 
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14 0; ^J^Hv-y — X^gg LTH77^^ K pi 4 
l?rtt5»MGi4 i<H#6fc*6f^ pi 3 0*3«kV 
pl 2 9SrfflV^TjftiS3?ttfco DNAffiittt. ^^^^ 
i;3fVw*— K yy^/X /fy znvtf-f^ey^ 6 
7 : 49(1980) [Maxam and Gilbert, Methods in Enzymolog 
y 67 : 499(1980) ] CO^ife^ J: oTEy9*^$^ ^ L 

[0 10 0] 1. 3. Dl4 8iiKf- 
P 12 5^©iPrEJ»JS:|i|lU, *ffc*>^7^5 

#>t-, f^K^tbfco r^/c^X^;^ K-r&S pi 4 

WIS^^'V^ t)OT*fco/c 0 7 7^ ^ K pi 
2 5 ^BamH I fe«tr>*EcoR I "CiUHtStU &1000 

X^ >- MSA Pr BE^U^if 9 , rtttt, P U 

C 1 2 (Dm— tDBamH I /EcoR I SilRRgUffi^i^ilJIg^ 
ttfc (tyi/^?, 1983^, ^y^X ^r>- ^>-^V 
101 : 20~78 [Messing, 1983, Methods in Enz 
ymology J01 : 20-78]) 0 :^)fflMl7 7^^ VVX J 
M8 3^^fc^Wtem^^ * LTilEKa^fc pi 
2 5^1t|Sl-^i^t5V^T4 2 0 CT^^rt^^^i 

itsr t^aasixfco mm- Kt-pnsois® 

[0 10 1] 1.4. K-t-3 
**- R^-— 3 (ED 3) f^ s H6^fcf^jHS^fc»* 
- K^— 1 (EDI) ^fcf^aSSttfco EDlttHT© 

[0 10 2] DNA77^V > h<7)-&^«, 777^ K 

-Y , * y ^^/^T'Jfl^^-^^—^^V — ) ^f;U3 8 
0 AD NA->>"fei^^ if— [Applied Biosystems, Inc. (A 
BI, Foster City, CA)Model380A DNA Synthesizer] tC^B 
^Ttr^^tfco -?:n-?n^ia?»Jtt. Xn^7A^^y 

NASrftfefco DNA^^fti, »ffiNH 4 OH1. 5ml 
t6-2 4^, 5 Stt'fti*^ ^LTt^h 

t 8 — K ^ T ^ =i V h U" — ^ — [Savant Speed 
Vac Concentrator] ^X^M^IBt ^tlfc a 
[0103] Wf^DNA77^7 > h 1/ 
y Y tt, 5 KOttl (100~200m 1) 

tttl2%7^!J;U7? K^U (BRL 
Model SO, 3 0— 4 0cm, ffiSl. 6mm) i^JfiffS 
^U2 0 0 2RyUhT : — ttfc 0 0fM 



\ 
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Uy?^ i/VJJtfsl' IB — F (i?^ ^ 

— ?J— *T % X/lsX ^n^i— ) [Baker-flex sillica ge 
1 lB-F(J.T.BakerChemical Co.] &JH^Tfii«Mfc£;ft, 

!9«J9ttl£*K tlTKDNAtt, -Y^ — ^v'a-f/v 

/<>f*7^y P^X>f ya-*l/-fix K (IB 
I) ■=E-7Vl' UEA 3/ h [International Biotech 

nologies Inc. (IBI)Model UEA unit] 

it^{c^i/NT4 \s*<?\? ^-t—^xi&mz 

L X iS&iSiS ffl ^ b H/c 0 

[0104] ^ Ktt, ffillSSBffiBanH I tS 

al I fcOMf-if ASix^iA. Pr ffiHBiT<^H6Ste^-S:$ 

&pl6 9~C&ofc (III 1 5#fig) o H6HED1^ 20 

t?t>co-efeo/c 0 p i 6 9 o 2 o^>8B^«* (ry^- 

h [aliquot])*s*J|JS»*SrfflVNT«J»r$nfco » 1 

EcoR i ia J:r>*Bgi i xmfc^ti. ^LT/h 

$ftl 5 Obp [base pair ] 7 7 ^ ^ b g J 

;ft,/c 0 pi 6 9 0S2 0a55^S*tt, Bam H I*3±tKS_ 
alITiW^^ 0 ^tU3\ X9*S ls£ 

if a- k^-— ae^««^BBSi-5 0 eB^ s ^ 

/wttMSfrfco 30 
[0105] EDI o»ffc/i:N-*«S=i— r >f ly^m^L 
tt. 7^7>f Wt^7A ^y 3 ^l/^7^K 
<£>H$tfC iot^^lXt 7 5 bp DNA77^ ^ h 
T-fco/c (Eli6#flK) o «f/c*C-*SS=i— r'^ >-^ffi 
«-CS>5 5 0bpDNA7?^ > h^, * $ frfc 

(01 6#flg) o r020(0|f^DNA77^ > h 
^\ /h^^EcoRI-Ball H6 DNA77^> 
htcaSS^^Co ;KE>jK-£ftB\ m2 7 5bpC7)£ffc&E 
DJte^F-SrffS/ci&l^ BamH I jo^t/ Sal I T»<g)8f £ 

— Bam H I - S al I DNA77^V h^t-iSfg^H 

[0 10 6] ED lia?iJSrfltBLfc^tei, r<7>X^^ 
K (pl81 v 017 Sr#fig<J5^ i:) tt, Bam H I iE 
coR I TiOBfSiX, 7 5bp EDI N-5fcffi^Bfc5fe 
7C 0 r.CO®i§g^ N Bam H I -EcoR I ^'ptCffife 
$ 3 0 bp(^)f /c?iM7 7 y F (E116#flg£> 
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[0 10 7] r^^^ED3ti s EDUU57^y 

#t5 0 edih ^I2?iJ*^>;*^^&£^j3y 
v'VOV^-fiXtWL^V^ El 1 8liED3(^7^y B£IE 

[0 10 8] 1. 5. fESBK-J-— 3 A 

iiKt-3A (ed 3 a) <dt $ s mmmvim 1 8 IZ. 

>>HXn T^h) 9 9 OB ^<X^- K v^irl^ If— 
[Beckman (Palo Alto, CA)990B Peptide Synthesizer ] 

tewart and Young] ( y JJ 3/ K :7;c— X^<X^ K 

1 7 6pp, ^ ^-^^771^ >f 

9 /^fflP^^7t-K, 1984^[Solid Phase Peptide 
Synthesis, 176bp, Pierce Chemical Co. , Rockford, Illi 
nois,1984]) \7L X o Tj£-< £>tL<5 «t 5 * & £>~Cfo S c — 
«»&ffc^ifgi5i«:, T/l^Ky 5/^-[Aldrich](r>^^n^ 
V^ilfl SA^;*— ^r— ) frb<Dt><DX&Z> 0 BOC- T 
^ y&n^—l/^ — y h y — X [Peninsula Lab 

oratories] W y 7^;^7ffl^;V^y h) 3&>P><Ofc<0 
-C&5 0 fflflSMftSlfiJ:, Boc-Thr (OBzl) , Boc-C 
lu (OBzl) , Boc-Ser (OBzl) „ Boc-Asp (O 
Bzl) s Cys (Me OBzl) „ Boc — Asn/HO B 1\ 
Boc-Arg (TOS) Jzt>*Boc- His (TOS) Xfc 
5o 7S/K 7^7h y— X[Bio Rad Laborat 

ories] y 7^;^7fH y K) ^tW^ 

y^vi^y *^u^Bte«MBif— xe\ 777-ftt 
(1984^) i o ra^ fens J; 5 I- v 1 ^ o p 

=/Vft»Boc-Thr (OBzl) \Z.3l*TM\L $ ffi 
V^tLfc^^^-yV^, H*Bj|»ret2i##LfcBoc-T 
hr 1 ^ V -It/Ut^n^tlCDBoc- T ^y^3 5 V 

xm^hmm^ti, -tL-csiFift-cttuisnso 

APf-^c^, ^<X^- Ktt, 0. l%TFA^oJ;l>'0. 1% 
zc^>-^^-— yvSrls&vK'f^O ~8 0%cOTir h^hy 
7l-@*^JiaT- ^> * — ^ — X [Waters] 7 m ^7V^7 7 A Srffi 
V^lSfflfflH P L C^i oTfiS!$tl5 0 SB^Wi-fS 
SaS^fc^X^Ktt, lmM NH 4 HCO3 , ImM 2- 

y/u*^hzc^y— yu^tclttjSWJdStff^tL, ^ ITS 

[0109] 
[*2] 
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5. 


0 0 



»ffilix7 5;S(D^fi*qi4. 943T- 
494 2. 537?*5o 



[oiio] mm-tzt, m 4 - e i^ztiztf v 

[0 1 111 1. 6. EDiiKt->U-X 
NAttWSrfflV^Tf^JHSnfco ED3B:, i"T^±iE 

MB:. ED4, ED5, ED7, ED8, EDI 40 
3, ED15*5±tfED17^*tt5e »* Kt^© 
EDv/U — XcOT^y ^IE?IJHH1 1 9 — 2 3i^^^ 

[0 112] - K-f-SJte^F-tt. WTO 

AX V ^yn^lz-rj/K ^r^SSOA DNA 

[0 113] 

Ut7) 50 



* 50 
TGC CCT TCC CAA CAG TTG CGC AGC CTG AAT 
TA AC G GGA AGG GTT GTC AAC GCG TCG GAC TTA 



Pvu I 



60 



GGC CTC GAG TCT AGA TCT GCA GGC ATG (57 ler) 

CCG GAG CTC AGA TCT AGA CGT CC (55 ner) 

Sph [ 

[oii4] iPpt'^^^n^ "t w tt, "c" d*e> 

CO^M^^t)-r o r077^yhtt, 77^^ Kpl 
8 1 (EDI) ^fo<0£aDiH I -Pvu I-gJ^T-MiSte^tt 

fc (Hi 7&MC0-b o ) 0 »fcttfc«JJttt, IftSSil 

7cBamH I - S ph I gJa»»i-a^< ^ » — (EDl-pl 
8lH©tO) »f»-»3ieUiS$tb*io C (^h^>-) 

<OT (^5^) — isxT-O' (cys)^SSr^ 

ttco [stickyJiBaB SlgMK tr t ra«M«l» $ ti 

5 0 ) 

ED5IC||LT3-Kt5SGm £XT<D%m<DVN 



(20) 



1 7 9 4 9 5 



37 



38 



[0 115] 



* [flS8] 

* ** 40 45 

T TGG CGT AAT TGC GAA GAG GCC CGC ACC GAT (31 jntr) 

{29 raer) 



A ACC GCA TTA ACG CTT CTC CGG GCG TGG C 

1 i 



Pvu II 



[0 116] lO<DM.^X^ — ^ Ztlfc "T" tt. 
W C" 0)^35 Sr**vf-o 2o^Sfpt'^^nfc 

tt, Pvui I ^ffiSrflKSS^So A (77^^) cqt^<D 

15) DNAH^BmHI-PvuI I Bf^fecfct^ Pvu 
I-SallW^^ajSSttfc (Bl7»:i, ) o 

m&£fltc_yoWn, Bam H I &i;t>*Sal I Ti2J[£fr£*X, 
Bam H I - Sal I 1§*jW s B£* &tltc7^7 ^ ^ K pi 8 2 

[0 117] ED 7 ^iLT^ - Ft5fiGm Eco 
R I fe^t^ Sal I (DMJy&fftls^X pl83 (ED 3) £5 

±t/pi84 (ed 4) &mm-t z>z.k\z.&Q firsts ti 

fco pi 8 3^f)^^^-tt^>fl8 (EcoR I -Sa 
11 (a) ««SrWJ»fclife*-rSo ) Sttfco rtt^» 
Lt, p 1 8'4a>£><P/h3ft Eco R I - Sal I (a)® 
«^^vfSS!StUfco p 1 8 4 Eco R I - Sal I 

ffi*§EaS#CM x pl 8 3 EcoR I - Sal I ?—^\Z.W 

[0 118] ED 8tcMUX3— K^SifrB^tt, Ml 
3 rapll 7 r — v*D N A ft 6 BBffiWS fft^SR^g 

^rfls&atfco ^9>f^— ^WStbfc (I^jggt 

AAC GCA AGG GRT TTC CCA G 
TC) 0 — 7^/®15-22#^i 

Ki~5a- ffilgcOi? [sense strand] MffiW 

tt-C#>5o j^M^S^Ite. M13rnpll, DNACOa^ 



10 



20 



30 



jk- mm-&ttz>T $ sm2 o#^Gi y src y s^5Ei-5 

7 7^^-&-*SMl 3mpll^T— ^DNAIW^ 
$ [Klenow] 7*7jf*l/Y" *3 <fc t>*T 4 D N A y if & 

5fc»^s i^^i^t— ^-e&astt. w:jmio3 

^ ^i^g^: 5)- ^Fr [mini-prep analysis] d 3 ^ {[5] ^ CD :7° "7 — ^ 
d»bOMl 3 RFDNA(^^TtT^^c 0 SfSO 

m.m^n, BstNigufiiSrm^ufeo BstNi £fflv^ 

MS<^K£ffl5— *IHM1 3 RF DNA^b, B 
amH I I »f/t;&s$J!9 ^LTED2^it 

=2— Ki"S^7^^ Ktcfeft^BamH I - Bgl I EEfrK't 

[0119] ED13 ( pi 9 3 N 0 2 4 r 

to ■) t-MLn- K-rsae^m-, wtoib^dna 

[0120] 
Ht9] 



Bam HI 



-3 



0 



Eco RI 



r 



GAT CCC AGC GGC GAT CCC CGG GCA AAA TCG {30 me r) 
GG TCG CCG CTA GCG GCC CAT TTT AGC TTA A (30 mer) 



[0 12 1] ^(D^^^^^^hn, ED3S:^JHi- 

pl8 2 (E D 2 ) fp^filfeStbfco 

[0122] ED14(pl94, m 2 4 #flBO r. i: 0 ) 

[0 12 3] 



(21) - 1 7 9 4 9 5 

39 40 

Ly« * [oi24] ro^y^vhB^ i/^f^yfiii 

50 55 l^t>0 !)->^Stv^lSlt/^Mtt, ED4(^ 



TaTcct tcc caa cac ttg ccc agc ctc aat ®^xm^bntchvt®®<Dmmzm^xKmzn 

TA TTT GGA AGG GTT GTC AAC GCG TCG GAC TTA *? 0126l ED15(pl95 . @ 24»: to ) 

GCC CTC GAG TCT AGA TCT GCA GGC ATG (57 raer) «fc 5 flsfiii £ *Lfc 0 



CCG GAG CTC AGA TCT AGA COT GC (55 mer) 

Sph f 



[0126] 

io i i ] 



Pvti II 40 44 Pvu I 
1 i 1 i 

T TGG CGT AAT AAA GAA GAG GCC CGC ACC GAT (31 mer) 

A ACC GCA TTA TTT CTT CTC CGG GCG TGG C {29 mer) 



[0 12 7] I©77^ >- M3ED 5 SASH'S fc«> 
\^m^tci><OkWi^(0^m\^iS^Xpl 8 2 (ED 2* 
l^U2M15) ff A£ix/c 0 

[0128] ED17 (pl97, HI 2 4 #Bg£> ^ £ ) 

K 
ED3 
ED4 
IDS 
ED7 
ED8 
ED13 
ED14 
ED15 
ED17 



20 



[0 12 9] *3{^Stb5t^tt, Kt^ED 

[0130] 
[*3] 



M15, EAL EAR EA20. EA22 
M15.EALEA14EA20.EA22 
Ml 5, EA1, EA14, EA20. EA22 
M15, EAL EA14, EA20. EA22 
Ml 5, EAL EA14, EA20. EA22 
M15, EAL EAH EA20. EA22 
M15. EA1, EAH, EA2Q. EA22 
Ml 5, EA1, EAR EA20. EA22 
Ml 5. EAL EAR EA20. EA22 



[0 13 1] ±IE^»SKt-t»*7^t^^*f 
(Doh, ED5tEA2 2(OjB^f^ #380!O*BMt4 

[0132] 2. mmT#±7°*- 
mmx^i/y-xft^ jbiEisifcw i * 1. mrnvi- 
y-x^ist ztcm-mmzntco P uci3^ p. 

vul I [blunt end] Tf^tS^ 

LTXho I frJPS£[K££^tp8bp^/5gDNA y — tz 
aS££$*V fSffc<e^"7^^ KX&5 pUC13X^ 
Lfc 0 

[0 13 3] Xho I *JPgg|H££r<a£pa- ffl«a*#CJc, 3*c 50 



^j3- #5* h->y— ggr=i— Kft-rS*^_lacZ3te 
^-^[C lac ZjSGT- <Z>gJ^fe [remainder] feSl/M^y 

£ D rhb^Miaffi^ftlD^'bOH:, Xhol y 

— tfSJfASfrfcJivuI I SM&«fc 5 T$i<D pUC13f[: 
a- ffittrt^**XSo -tt^X., pUC13X 
frh<Da- 1gt£tt, Bam H I ^£^1 I T^f^tiC J; 9 ^° 

[0 13 4] fl- h->^— -tfSr=r— K^-t-S lac 

Ziie^-coa^tt, K pjSgal 2 <^>f — 

19833s v^-f. 7^/1/. v^^s/K _2 : 
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1 [Queen, 1983, J. Mol. Appl. Genet. 2_: 1]) fen 
tc 0 1(07 7^^ KttBjRl I jS&XFEcoR I ~X?ffl4k S 
*V ^LTZiH5T-09 3%5:$bt2o^DNA77 

2 1 1 5bp (KTB 2 fcl^-S 0 ) :fc£t>*7 3 7bp («T 
B3iK 0 ) Xhofr 0 Zitfi-T-^iSttS^coR I ffill 

<5 0 

[0 13 5] gg»fls:ZJfte^-AS pF 2 9 <f KHfASfr 
tCo 7 7^^KpF29fl EcoR I M$LT?Z1&fe*<D 

5o :©o- SUtt, BamH iSBffi^ffAStt^A. Pr 

/p^-iaota»$n5o pf 2 9 srfpaa-rs 

2 0(^^7 7^^ Ks pF 1 5*5<fct>* pF 1 
6W8Jhfco Pflgal 2^Avai-c^^$^ N ft* 
3';fc*[cohesive 3' end] 7?^^h[K 
lenow fragment] JSitM-oO dN T P £/H V^TfiSfc $ 20 
*X> ¥»*ffl0 s £j*£*Xrt:o Sail (GGTC 
GACC) ^^9>- K^>T * 7 ^-X [New Eng 

land BioLabs] N ^I^zl— ^ :y#[^<^ 1/^ ) #5 % t 

4 D N A y ^-t^ Srffl V ^Tiftft 7 7 ^ ^ Kfdjgte* 
XltCo #feHfcDNA»EcoR I *3itJ«Sal I ^^k* 
tt, jS- #7* hv^— 1? Zlfe^^^ (o>) *S 
&Mt>~t3 0 ObpDNA77^ > b^T^/u— *<frj\s 

5 iatPr COfflPT^a- ®«tC^$^t/c 0 pUC 
12 DN A (-<±Xfr ^ 7^7 MJ-X[B 30 
ethesda Research Laboratories] , ^ ]) — T^K'J'H^/^ 

T¥»*iffld5^§tLfCo EcoRI — (GGAA 

TTCC) (^^ — fy^7^K >^jf5:A*. -^IJ- 
^ — ir y^ilfl^^W) ^T4 DNAU^if?rffl 
V^r¥?t*ffif-iS^$^fc 0 r<ODNAttBamH I *3± 
V£coR I -Cffllt&tl, Z-SeT-^a- ffi^^^fl 
8 Obp^^^V ly h^7^n-7^1^»:J;ot 

^^^h&S^A^5fc»^v>btLfc-<^^— tt, B. 
amH I fcJ;t>* Sal I Xffiit&ft^ Itjact^n V'EyiJ 
Sr^i"^ fc^CT^n^ ^Vv^&cffijic J: 9 *#£{ $ 
frfc pjSgal 2T'fco/c 0 K^<^^— , a- ®fcT-:7^ 
^Vyh^^O'o)- Igi 1 77^Vyh(l T4 DN 
Ay#— ^ffl^T^JgL^Sfrfco RDNA77^ 

Ktt pF 1 5 fc^^ixfco 

[0136] pF15H pF 1 5 Sr Pvu I I T^fci" 50 
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# — Srfll^T, #S«<7)£vul I SBffiSr^^ — Sal I 

SSpFl 5tt, #:f;L^amH I joi^Sal I XffiltZtl, 
■^ttf tfV^DNA77^V >- haST#P— *sf;i-m 

al IgBffiirRvuI I gMiOr H 1 W4f 1 5 D N A 7 7 
^h^J^5fe$ttfc 0 fifffliSjft/C^/j^ P F15^^/c v 
Bam H I joi;t>* Sal I tM^Ha- o> 7 9 1/ h # 

MK^^fCo ««pFi5H^i475^yh«s 
rcoa- o)77^VyM:ig$il, ^ K pF 1 

[0 13 7] pF16fl P F15J;«135 O^g 

[0 13 8] pF 2 9 SASH'S pF 1 6 EfcCl 

al^i^NdelTiift^n, ^LTACI, ZPr 4 

— Kflrf~5 1 4 0 Obp DNA75^ V b^T^fn — 
^^«mi3c»fe^<toT««SStL/Co PUC 1 3 £r A 
ccl joJ;0?NdeI tiftt, — &T#X3~-*yji, 

taiisi^otfiit/co acc i *3j:vcia i mm 

SBffi^ia— ^#**SBSr#U ^/cNde 1 SURBSBffi:^5|g| 

— <0*ffi&**i-5fc$>x.i£, pF 1 6^P>^DNA#A 

pUC 1 3^ & — ircoiS^ti, 1 El 0>K |n]<Z>*-C 
4®f^o T4DNAy#-t*Srf V^ifeB pF2 
9££j5St^5 0 pF2 9H, IPO Eco R I SlSffi fr-gr 
^ ^fcClalSBffiSr^xtefc-r, ^orir^. ^2 
OEcoR I fei:t>*Cla I SiHite, Ktf>ffMK 

&m9-tz>xhz>? matt. KT(-i^§ P i49, 

*3<fcU* pi 5 0 ^b^SHS^^Ii^* OSO^ 

[0 13 9] pF 2 9 a Bam H I J:l>* Eco R I X^t: 

^HiBlX|CB2 5;J]0^ ^(CB3^M/cW 
(B1X + B2 + B3) SrfflV^T«fc$nfCo ^tb^tb 

SIS#Sr^*i-5o BIX, B 2*5J:IKB 3fi N ±IBtc 
i&^/cJ: 9 ^ Bam H I joJ:I> + £coR I XmitZfrlfc pF 
2 9^<^ — ^(Cig^^n, J: <9 , ZPr »T 

y®?3 4 £r=x— K-fk"T5Jfi£*H 0 2T\ Xho 

ra pi 4 9 tPf?S;$ttfCo 

[0 14 0] Xho I jo£t>*Bal3 1W»8<, * 
S'JfB^a- K^— pi 4 9 4 3 ^#A$nfc 0 lacZ^ 
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C 1 3#>bcOFnuD I I fflik? 7 ?* V hifi, # ^ S $ 
77^yh^ffl^Tl/c$Wc pi 4 9 <D S al I SSfe 
^(-ffA^nfCo t#t)^C77^^ KfiplSOtW 

Sixfco 4c3fca s * P i so^xhoitiftU tlxft 

fclfi[DNA£:Bal3 1 ^^75?^ V7^f tfiftf^: 
ifdioTf^fS^ttfCo Bal3 lAO-Stf)^ ZfjmL K 
BT4 D N A U ^/ — *fe*Titfe§^ ^UAMAIO 
0 41&±*HJIS (AMA 1 004fl galU, galK. _s 
trA r , hsdR" , leu B 6 , trp C 9 8 3 0, A ( lac 
_IPOZ) X*>5„ ) C2 9 1983 10 

>y^X xyfV^D^ 100:293[Casa 

badan et al. , 1983, Methods in Enzymology, 100: 293]) 

33=7$ hv-K (I PTG) *5±W6*S*t£iSSf5-^n 
^-4- ^ p n-3- ^yKD/v -/3-D- #9 ^ h tr^ y 
K (Xgal s i/f^tr^jv t>z/s<^—, % X— V — 

'J+HrV WW Sr^-fp/H; T - -</l^ ^[luria-Berta 
ni] ^U— MT'^^ y— ^V-^^nfco 3 0°CT ; fj:a 

AMA l 0 0 4gitt^«f Sft^tito IB 
^J^3feJ3\ -^3r1f At 3^W*— h [Maxam and Gilbert] 

«ToSfe&fe0!l 2 , 1. ^*5VNT^5«t 5tcbT*S 

[0 l 4 1] g^mr^ir^ 0 ^-^, DNA^S*S:ffl 

v^fpjsjsnfco &ix.&mm- r^±^°^-i <ed 

l) B\ Xhol yv^7 — Sr-g-tpo- fB«dS«4{c^S^ 30 
5^DNA77^>'h (5 ' — 3') £ft*_?>*L£ 
rirSrS£^TB\ pi 4 9^fc^jHSnfco 

[0142] 

[*4] 

(1) CAA CAG TTG CGC AGC CTG AA 

(2) AGG CTG CGC AAC TGT TGG GAA GGG CGA TCG 

(3) ACC CAA CTT AAT ACC GAT CGC CCT TCC 

{4). GTA TAA AGT TGG GTA ACG CCA GGG CCT TCC CA 

(5) CAA CGT CGT GAC TGG GAA GGC CCT GGC GTT 40 

(6) GTC ACG ACG TTG TAA AAC GAC GGC CAG TGA ATT 
CGA GCT CGC CCG GG 

(7) GAT CCC CGG GCC AGC TCG AAT TCA CTG GCC GTC 
GTT TTA 
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[0 14 3] IiX&077^yhtt, lacZS^^O 
T^7S2 6 — 4 3&<DftftX£:&=i — KflrT £ t> CDX 
#>9, ^/cBamH I 33 £t>*Bgl I <D&»»_3jmfrtt. n 

£>-e&5o :ix^77^ >- H3T~— y >-y$ti, 

LtB 2(^B3 §riD X_tck(D (B2 + B3) t^LTp 
[0 14 4] 2. 1. te*MEh3t<Pfrtt 

[0 14 5] »/W«7V-^i^V>P>^ rtiti 

2. 5 x 1 o- s M<Dm^temmT?±^?— m^yo^x 

T>*1. 2 5mg/ml o-~ hn7xy —/I/ - £ D- JJ"? ? 
ht'7/^KSI^^M2 0 0 // 10PM2IS 
8£ (0. 5M Na 2 HP0 4 , pH 7 . O, 1 mM 
Mg S0 4 , 0. 1 8 mM Mn S0 4 , 1 mM ED 
TA, O. 0 2% N a N 3 , 0. 0 5% h^-f— > 
2 0[Tween 20]) a>e>fflfj£; $ ^L/c 0 H 6 (7)— igO^^ 
»(1:2 0, 1:40, 1:80) &fati6&Mtfe~tZ> 
fc^^SsiD£H/c 0 (4 1 4nm) 3 7°CX 

0 3 o^Bfl*3j:t^4 O^W-f >-^*<— > 3 >-X»J3e$ 

[0 14 6] 
[^5] 



(24) fcM¥-7 - 1 7 9 4 9 5 

45 46 

A. 3 7°C-eO3 055f^>*^~>3 >«OOD jn 
414 

H6%tm EA23 EA14 EA22 EA24 EA20 

1/20 0.118 0.736 0.708 0.273 0.526 

1/40 0.062 0.351 0.361 0.142 0.277 

1/80 0.030 . 0.171 0.174 0.071 0.128 

414 

H63BIK EA23 EA14 EA22 EA24 EA20 
1/20 0,299 1.585 1.402 0.579 1 148 
1/40 0.154 0.766 0.715 0.299 0.613 
1/80 0. 068 0. 365 0. 345 0. 147 0. 294 



[0147] ^stc^saxs <t m*(Dmm- 

ta^ija^tt^ EAl 4=EA2 2 >EA2 0>EA2 4 
> E A 2 3 -Cfco/Co 

[0 14 8] t»J2 :fn^->y«t6§liMt 
iB^sfc^-efcSo -tftJgtBu e 30 

[0 14 9] 1. i£g%T^ir:7^— <7>i« 

7c 5 h h ] Jzfh >-[Bacto tryptone] lOg, 
fcij^5g, Na C 1 Sgfcit^^a^ lgSr^tf, P 

H7. 5) *-emM£i£z>z.k\z.j:v)ffl9sk£ti>it 9 mm 

5S»ttJS«JS (BB) (0. 2M hU^ (» 40 
ftiS«E) [Tris (SftiftSD ] -HC1 pH 7 . 6, 
0. 2M NaCU O. O lMS^v^^r)^ 
0. 0 1M 2-^^^7^°h^^y — 5%?*y±n>— 

[0 15 0] *SMa^l^s/ b (1 5g) tt4 Oml(7)BBf 
t-^^^tt/Co y ^[Lysozyme] (x/if-v *r 

/K SX— ]) — fNir>- h/W:*) ^o. 2 0mg/mlC0ft 



fc 0 ^A^n5^®^o^ftS:4 0 CjWTt-«:07h^^^ 
K^kfcjftfco MMyooftRft, if/try ±su 

V s 4 [Virsonic cell disruptor] (^r'rsU 1 

6- 8 5 0, tf/UT-H' — , :=.^ — 3— ^'Jfljlf 

—7^*^— [Model 16-850, VirtisCo. , Gardiner, NY]) §r 

^/W^^^/P^/V^-^^ K (PMSF, ->^-e-jr^*/U) ^ 
O. lmM<^ft»«£^ffiAn£*l, ^LTffittW 
il'L^K (16,000Xg , 3 05^Pfl) l-ioT^i^^ 
7t 0 1 / 1 O f 3 0 M/7° h 

tfS*$>o< 19 ir±aiRicjSSJjD$tt/Co 7KJ1X 1 5#M<Z> 
^ «t»LfcgEK^l 6, OO0XgT2 O^KS'L^ 

<9t80 %fia?p (NH 4 ) 2 S 0 4 SfKCD^Sft 
Sr^iPt*^^ t "9 , (NH 4 ) 2 S0 4 T4 0%fi 

as, 16, o 0 o xg -C3 o^iS^BTTS :i:fa 

[015l]^Vj/ MiBB*^?¥^£n^LT, 7K 
^i-O. 1M NaH 2 P0 4 , pH7. 2. 5 0 mM 
NaCl, 1 mM Mg S0 4 , 1 O mM 

= ^Sr^ttSt^o 100 ogiML 

T^n-^^**^6tJ{c#*Lfcp-r 5 / 7i=W 
- J-Jr -0-D- h tf^y ">K0 2. 5 X 6cm^7^ 

^t-igffl^^fCo *7A|J, SUJi-O. 1M NaPO 
4> pH7. 2, 5 0 mM NaCl, 1 0 mM 2~ > 
frft-fy^pj— s\sX\ JfcfCO. 1M NaP0 4 , p 
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H7. 2, 5 0mM NaCl, 1 0mM2-^;^7'h 
^9J — ;UX\ 0. 1M NaP0 4 , pH 

7. 2, 50mM ^^ithy^is pH9. 0 N 10 
mM 2-*s\sj37*Y^# /— )\s (S^ftC0 2. 5M h 
y^-HCl pH7. 04i) §rffl^T&^£tb/c 0 -r 

[0 15 2] »(HLfe#*7^t^-ttI*)l^ 0. 
1M NaH 2 P0 4 pH7. 2, 7 0 mM NaC 
1 N 1 mM Mg SO (Mg S0 4 ) *5J:tKl 0 mM 

^ y (D^MWitf V T # y ;l/7 5 K^Vl^ [Laemmli dis-c 
ontinuous polyacryl-amide gel system] (7 zr-J*)) 9 
1980*£, _227 : 690 [Laemmli, 1970, Nature _2 

27 : 690]) fctS^X*/^ j?;Vs<Zs KSrtC^o 
[0153] 2. »§S <PIK«t 

v^c y ^p-T • ^ DftAMA 1 0 0 4{^^Ui$^L5r^t6> 20 

SffiE9 0 0 1 (A lac — pro . thi . _sup_E, F 
" pro A B. lac I Q , ZM15, ^fc71. 18tt 

HftfjlS ;^^'>^&, 1977^, ^°n. -J-hyU. T# 
K. 1M\ zsl^zsl^ 75 : 3642—3646 [Messing et 

al., 1977, Pro. Natl. Acad. Sci. USA 75:3642-3646]) \Z. 

m$n, *ltttft«t5^f Kis, 6M^?rffl^^ 30 

[0154] »^0. lo/ 0 ^;^^, SOjt/g/ml 
T l/\fi/}) V-^^tKO . 3mM I PTG^i^^c 
;V!J7 -<A^n[Luria Bertani] *&JffiK:*3^T 4 2 °C 

[0 15 5] 1 2 ]j 5/ h;W^#ti^b^4 Og 
BOmKOmm^A (5 0ml hy^ (S^ffi 
£g) , pH7. 5, 5 0ml NaCl, 10ml MgC 40 

1 2 , 1 0 mM 2-//^7>x^/^;V) {^Biffl$ 
fritco yy^—J* (v^^^#;K ^X— y-fflir^ 

LTRfi§88fl£tt. - 7 0^(07^3- /HS^-rSOSSfrL 
3 7°C07X«^-efflig^ft?^$^fc 0 *«$*x5!BI»S3E 
^»SSr4 , C£JlTJ2:«oJ:5^ffi** s ttfo*>tt*: 0 mm 
4»C0jftS«\ f 4 7°7^^- (M 

odei 1 6 -8 5 0) Srfflv^r^^jfij&a^iorffii* 
£tifc 0 7 x ^;i/^/i/7 =;U7;ut 7 >f K (P 
MS F , i/j?-**r%l3jV) ^0. lmM<Oft^lgSS^^ 50 
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*n£iv ^LTWttt)S^r6, ooox g t30» 
6, 0 0 0 x g 1 2 o ^Fflli^St ^ r t 

(NH 4 ) 2 S0 4 M^MKDt^^ia 
9, (NH 4 ) 2 S0 4 Tf4 0%fifptStlfco 4°CT* 
2B#W<0»#iCgfc#, ttiEbfcttlfsSSl 6, OOOXg 
~C3 0^PJiS'L^«li-5r £M<fc 0 ^^^tL/c 0 
H2&'Jv§*£>iffi«iftB (4 0 mM h y (&»m 
«) , pH7. 5, 0. 1M NaCl, 1 0 mM M 
gCl 2 , lOmM 2-*J\>$}-7*y^$ J — jV) 

[0 15 6] S«fStLfcSJKtt, Ii«Bt¥ttJii 
fcDEAE- ■iryUD-T, (17y hvy D E — 5 2 [Wha 
tman DE-52])<£>3 0 ml b 2 . 5X2 0 cm# 7 ^ 

NaCl <Oi£*S»«£jE (4 0 mM V V * 

W , pH7. 5, 1 0 mM Mg Cl 2 , 1 0 mM 

2^;l/^7°b^^7 — /\st$(D0. 01—0. 50M N 

a c 1) -csustifco ^th^th<Dmmm&ft<nmm& 

7 5mlT-£>9, SEiittO. 5 0ml/^feo/c 0 ^Pl^ 

H 4 ) 2 so 4 t4 o%mub $^Lfc 0 2NPF H lo}t#^ 

&fc. ttiRLfei^W^ 1 2 f 0 0 0 Xg"C3 O^fflSi 

WfffiB^jWStt, ^Ltftl^t- ^ A-l. 
5 m [Bio-Gel A-l. 5m] Sr^A ^ Hfc 1 - 0X120 cm^; 
=7 J* (ft^i8 6 ml, '<>(3r- 7^K 7*7h!J*- X 
[Bio-Rad Laboratories], ^7 y Z?*Sl'^T>IM ]) ^^^^ 
K) tC^tte,n/c 0 ^7AttO. 1 Oml/^Oiia-eft 

®^B§rffi^rm§i$tt^ 0 ^PffiSim®ttt-MLx^ 
010 o%fia?p (nh 4 ) 2 so 4 js^ s ^o< .0 tas 

AP$tL/c 0 *_L-?2B*IB<D«, «tJRL*:«K^, 12, 
oooxgt-3 o^BBit^Bli-Sr iJ=:J;!9*»b^ 

fco 

[0157]^!/^ HJt^StOS OmM KH 2 P 
0 4 s pH7. 3, 1 mM EDTA^(^$il/c 0 
1 ml m tc "9 0 . 4 9 6 g(D @*B«fit»l!i*fi*(0^* 
(^>T ^- 7jx K [Bio-Rad], * V -7*;V~T>>\\ V y^^: 

6. 0MtC$tL/c o ^WWtS, SWOjgSJbPf*5»ra^BB 
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7 5 [Sephadex G-75] Sr3KS*<Xfc 1 . 0X12 0cm^7 
^ A (^Si8 4ml, y-r^^rl/T 7 7>fV ^ ^ ^? 
yWX[Pharaniacia Fine Chemicals] , — v'-y* — — 

fHt^^^l^x^) (C^fttnfCo #9 -MS, 6. 0M 
Rg|t, 5 0mM hP^ («»fffi«U , PH7. 6, 

0. 15MNaCl, ImM EDTA?rffl^TO. 1 

Omi/^cojlEjit?JKBBS^rbixfco ^HJ3, Mister 

— /V^flfCo :^»l7-«lmM NH 4 HC0 3 

[0 15 8] 3. ^Pfri^-fefgte^gs 

[0 1 5 9] L-^n^v^ (6 8 0 rag) a*, 

^*^5vWVl^--^ (6. 0ml) Srffll^TteflSiSJx, 

5 0%7Ktt^^^r^ = — /V + ^^Stb-tLrSS 

IEi££ (1 Omg) W 5 F^oy^f sV-ti- t Kn 

^^yW; K ^^tvV (MB S E ) 5 mg (tT^ 
— -^^^yV # — [Pierce ChemicalCo. ], 

D / 4 )M oj/^7^-K) AS. fekv" t 

1. omnc«»$^ ^ttv^T*&*«l7KJKi^■^^ y *a i 
om g ^^p^ix/ Co »-&»H:3 o^masiESixfco ** 

2 5 OF TLC ^l/— h 5 0 X 2 0cm 
[Baker],^^-^^ — v^— >N^^ y y &m 
v/^^>G^|fflt5fi^P^h^77^- 
(TLC) ^i5S^^^^^fS, SM7 0% 

^uic^xyw^BSiaSirMB S F t <D£/&4^T*fo£, m--? 
K- ^>^>f/l-L- f n^r^y (MBTM) 

0%*fia-Cfct), tit, MBSE*)5V^BL-fn+v' 
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tf-^WS KSOfffetL 5,5'- m^-(2-^bP 

[oi6o] h 6 mm- v-r— # y k ( 1 o n 
g ) as, o. iMy >Bft^h y 9J48««u P H7. o 
coo. i 5mi*(^j»$H^ 0 jf^^tLfcitaosag^ 

JtU X h7t 0iDl^(Dni-'v'l/-Y ^ K-< 

yy'^/U-L- fP^;/y y^vWzn^^w 0. 3 mg<D 

io 5// iry^h^)2o«^ 0 ^xit^flt 

W LfcfiL . Ri6»-&«5tt^^ ^ P-2*7A [Bio 
-Gel P2 column] 9 y b\ % V 7*;U^T>)M ]) 

y^-^e^V) 0. 6X16. 0cm_bT?3|*»StL, 0. 1 
M*^thy?Al«, pH9. 0§rfli^T»HJS 

— h^N EA2 3ri^ < ];r> , 0-nhD7x^/l/ - j3 

20 [0161] **l£fl?9tt, S#* V-T—t ^ 
P^r^^^ ii7^t7^-tUOEA2 3, 

[0162] JWT^ J: b t-PSBl 

L-^P^r^ygf : 2. 6 mg L-^n 

2 0 0 ju 1 \^MM^tlfc 0 JSfciHO. 15M NaHCO 
30 3 8 0 0 n 1 ^tt$MLTl^tt2 5TCT?»#S 
tL/c: 0 5 L P3^rv^>'<7)2f$ffirf^^ > zn^y— /L, : o. 15 
M NaHC0 3 (1:4) T?BHaa $ttfc 0 
[0 16 3] L-^nar^»-fet#: : ^n^i/^ ( T 4) ^ 

V [Western Chemical Research Corp.] . =i 

Ml-ilTM$^ ^Lt¥i»IgM Sor 
b (oi^if^ Air — [Enzyme Center] s ^l — 

*fe 2/ ^'IH-^^x^) ^x<oy v^^f Ayr ^ir>r 

40 ^5V^r^:^$tbfCo OjxFSB, 1 : lOOfel :8 
OOO^It^ftLfco 5 P»S«:tt4. 5X10 8 L 
/M^fo 1X1 0 lo L/MT'tttt o ^Jffil : 8 0 0 
0 (ifn^^=6 7%) T\ Keq=2X10 lo L/MT* 

[0 16 4] EA2 37^t7^^ii:ft#liif 
<£> 6 . 3X10 "'Mo 
[0 16 5] : 0-= hP7x^U - i5 -D- #5 ^ h 

. tT^/v'K (ONPG) «2. 5xZl«i«S?^tt 
f»Ig 1 0 mg/ml^SJ! t ^tb/Co 
50 [0 16 6]^SH ft/Wl7>-F WtT^ 



(27) 



!¥7-l 79495 
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j3$X2Jf-ri/s<—0 01-012-9200 T ^ V 

-T>)\W~ — tf^'— MDynatech Cat# 001-012-9200 Am 
erican Scientific Products, Sunnyvale CA) 4 1 "Cfl ^ ^ 
tl, ^L"C4 1 4 nmy ^ — Sr{Bx_fcx^ & — $ y $ 
-e/V^^.^r-y l/'$vhj3{8\~7°\/— h } J — [Titerta 
k Multiscan microtiterplate reader] (7 v 
h ]) —X, ^ y — ^ >- Kffl tVWFlow Laboratori 

es,Rockvill,MD])^c:^^/^TSt^S^b^^fCo -^tb-^n^^ 

(H^Oell]) fC^tLO. OS^oFH^^ 2 0*10 



*[Tween 20] (2R y ^^ri/xf VA-tf^:/ ^-yy 

nf^^x/W^LT, JftKfftt-, H6- ^n^>> 

^>>^*fM£l«2. 5ju l*3itfEA2 34 0M 1^8 

[0167] 
[*6] 



H6-T4 8 5t# 
(M) C^l) 



fp^^> EA23 b 



4 0 



0. 002 



2. 5 



0. 001 



2. 5 



2. 5 2. 5 



2. 5 2. 5 6, 2 5 



4 0 
40 
40 



0. 595 



0. 300 



0. 312 



2. 5 2. 5 12.5 



40 



0. 320 



2. 5 2. 5 25 



40 



0. 364 



(b) EA23tt83S- T^-tr^^-THU^^K^gc-T (BI7#Jia) 0 



[0 16 8] jlM3 : B^Jf#fr^U*agffifrM*ftg 

z.(Dmmm^ mm^i—tLx^-^m»>i>^m-^ 40 
( h b v - s a g ) §r m s-r 5 fc » <o^m^ % m^-t 

Z>h<DX$bZ> 0 

[01691 1 . N- JZffiM&to 
*R«0£coR lMmz&\ f ^XffA£tl1tHBV<D&£. 

ASr^tP^7^5 K p B R 3 2 2^ Hinc I I "C&fl 
S?$nfc Q 77^^hB (^^^^^r— ^[Sninskey 
et al.] , JbE) «U pUCl 3 C7)^j£?f <£> Hinc I I 
SMiL^-^ ^—^>-^$tt7c 5/ v->-^ [Messing] 19 
83^, _hffi) 0 Z.<D? u — HBV-SAg Sfi 50 



-T-<Prafc^ySr#tpBamH I - Aha I I I :7 9 ^ h 
^ x Bam H I fc^Qt Sma I Xffilt£thfc pU C 1 3 4*f- 
SAStto :(7)fflMDNA7 7^^ K pi 2 2 ^zn 
v^x y ^7 . n y O J M8 3tt4»^f tl, -tu 

THBV-SAg iS- K^— K<fc5£frrtffi*l£^ 
"t\ Xgal 7'W h-hcDy^ F7>- cDnnn— asjSW 
$^t/c 0 :©^P-yMG12 2B, 7*s/ h 7^ 
II (1) iS©^ [Abbott Auszyme II (1) test] 
{ T&y h h V— X, [Abbott Laboratories], 

W y S^WM/Xdr) ^(t^^MSiSiaoTHBV- 
SAg §r^ifr fc^Wbd^^ixfco :^)HBV-s A 



(28) 
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[0 17 0] 2. C- 5feiHiB^» 

BSffF*«aa»tis (HBv-sAg)tt, mmv 

[0171] 1 . 2 kb Fnu D I I y is h ffi* % 

^HBV^V^^D- V^b^Bt^tV^ LT pBR3 

yt^yr^—^x^m^titc pi 2 5£)P^vu i Mfrffi io 

— ^-Jr^WSa^tLfco Pi 2 S^MDNA^O Fnu D 
I I77^yf(0iUiCl^ r©DNAfj:x^x!J 
^r7 ; ^y (0<J^tfJM8 3) 4^^fCte&£*LS 0 X 
gal 7V-h[^V^3 0°CtafeT^o4 2°CT*Wfe 

(oryey^yBtt^aD^^^^^ hbv 
-sA g ^^5i^itt^^y^y^$tb/c 
Taffy h T&x-F'fJ* I IKK) o 

fco 

[0 17 21 3. HBV-SAg 
^W<^HBV-SAg <^#*E&SVNttS:S:ffl!l£i-5/c 

g Sra- HBV-SAg i^^W^St\ ^gl^tt^W 

ftw^ra^^aii^aeita- hbv-s Ag #>>s<?m 

<D&&, ff»JSn5*&<Z>aiBlHBV-S Ag (Dm^$l 

JtMi"S-c&5 5o 30 

[0 17 3] gfeiftW 4 : Jff# B $! >f n T felMft 

ff^Bl!)^^ (HBV) ADNASrftURR»?RB. 
araH I *5i0EcoR I t«LT2i^^DNA7 

(HB.V-CAg) 0 r«)77^yhSrM.l 3 mp 1 0 
RF DNA(?)#^n-^y^fi:^AL/c 0 :OH 

(-) ffittft (^yty^-RNAOS»«tt) SrW 
[0 174] *3»oie^±5i;: % arififBA 

TGnKy (aeflt-s-) ^fe*&*« 0 =f rafter ^ 

>-^^n/c^^-<^ * — tT^ATGnM 

TMfc^G)^ KV2 - 5C0 ( + ) 0i (> y-feVv?* — R 
NAilH— &Stl 2ttft*t<0— *«*y =f-^ — 

irtcj; 9 ^fig^ttfc (GAGATTGAC 50 



#If 7- 17 9 4 9 5 
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CCT) 0 ^-tt-#«Ml 3 77-v?DN 

Ai^LtW^y j/KM^tt, ^v^y • y 

(E. Coli) DNA/^y ^7 — if I I// ^ 7?^^ 
h) l^±5K»»rtt [in vitro 1 #«£;h,fc: 0 
fS§!^£, aTtfi^SOHBV DNASrfflfR^ 

K>0 3 "fliJX^3l8f-t-5 Hinc I ITHtLfe 0 
O^i-. p?^l/7-f Sltt, "*iDNA^n7te 

rtbtt, 6 8 6 fiM7 7 y h *5 il>^t£0/jN S ^ 
oft § (7) - li7 7 y b SrSJto 6 8 6coi£S 

bfc 0 te/HSjft,*::^;*^ KSBSi^*— tt, Pr :7°n 
^e— *5±t>*S(|RR»Sl£amH I Oft^ATGttiUrr K 
^SrWb^io ^^^-SfBaraHItlUkU 5? ^ U7 — 

it) -<?? — b bfc 0 

[0 17 5] 77Vf ^>hMk«3g-<^^— *3±t>*n 
7*^77^ >h?rT4 DNA y i?§H£fl3 b 

t«#£u ^rbrsstB^Ko&a^^fyr^weift 
bfd 0 )iw^p^^^y-n^u ^ 

KStIrISU ii^colBf^ttT^Tae-^^if Abfc 0 if 
X h (the Abbot Core Antigen EL ISA test) (T^y V 

^^vX^K^ffftJ-BBbKRStLfco ^9-^5 K P 
15 2 S:^tt5MG I52ir bTPf W*ttS3S**:^fe 

j> (Maxam-Gilbert ) D N AE?'Jffi^ J: 5 fflfe 
[0 1 7 6 ] pF 2 9<Z)ai«^7^ y *SHfC*5ttSSy 

«it5:tM5'C*ofc 0 pUC 1 3 ^ Eco R I ~C 
ifMtU ttftt**?rDNA^y y 9— t? 9-^79 
^V>-h (^W?77^>h) t^-C<D4o<7> dN 
TPs SrAD^l/ct>(OT^/cb/Co Pvul I 8bp (GCA 
GCTGC) y DNAttnOSBffifiCJig^bfCo - 

OfiEfiH^^ ^ K£\ Bam H I Pvu I ITiiftU ^ 
^n— ^^ySBffi(c£vul I y — SrAPxifea- 
^N-*S^#8tb/c 0 pF2 9 77^^ KD N A SrlD^I 
(^RamH I ^£vu I T'iftU pF 2 9 a- 1§i$£rl&5fe 

pi 5 4 ^Pf^$^Lfc: 0 

[0 17 7] nT -am-g'^^^lfSrWSE-rSfc* 
Pr ffillfflJT^ p 1 5 2 i^<037»e : F-S: p 1 5 4 
CO a- ite^^^^o— — >^SBffi^tf Ab*: 0 Pi 5 
4 DNASrffjlJPggiH^cl I t Aya I T^kbfc 0 rcO^J 



(29) 



55 
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^j*ffi]fe{-<t ^«^Lfc 0 7*7 X* K Pi 5 4£ftHjpgg# 
lit Bel I fejztfXmal -C?PHb U ^ft Jt £r U pi 
5 2 ^^O Bcl I - Ava I DNA77^>b tfii 

O^TMtGrFtt, HB v^/ffi -aB^7 c f KSr« 
S,i"5#rt3te : ? : il!^Sr^^S;^5 pi 5 4 0a- 10 

— ^^^Mit-tfA^n/Co rO*FfLV>^T -a 
^lt^7 7^-; KSr^°^^^ K pi 5 7 b%FtZ> 0 

TM^TOT>f A/Tyt-f (immunoassay) §r« 

[0 17 8] jlJfeM 5 : t: NM^rf-f KhP tf >-<pfc 

i. «ffj mt&mK£%t h«wtKhp^y»ai 



l?7- 1 7 9 4 9 5 



[0 17 9] hCGIl a (16, OOO^hyM 
W) *3iV/3 (2 2, OOO^hyMW) 

«t^>v^«, n>f FotV (LH) . hntV 
(TSH) *5±t>*^^-y hPtV (FSH) (C^ilT^fc 

fcSttniffc, M^7 5: y»ffllRH4Sr#^5o L^L 

«0 3 0O7^7if^ti/^o 

[0 18 0] ^o^RffiiayiJtt, ffi^^DNAK^Rfi-J: 
<?«fi8:$^ 0 40(DDNA77^yh(l T-7 0i 7«l 
K ^Mt^TAX >f >- ^ $/ K (Applied 

Biosystems, Inci^tO^^Vl- 3 8 O A DNAv/ytt 

J ir— mmmi. 1. 4TEstfc) -e^^tt, # 

[0181] 
[ft 1 2 ] 



t Fi^tt^fKhPtV (j3-hCG) *20 
(i) hCGSl (62 mer) 

5' AATTCCACGACTCCTCTTCCTTCAAAGCCCCCTCCCCCCAGCCTTC 
CAAGCCCATCCCGACTC3' 
(b) hCGS2 (37 raer) 

5' CCGGGGCCCTCGGACACCCCGATCCTCCCACAATAAG3' 
(0 hCGNl (62 mer) 

5' CCCGGAGTCGGGATGGGCTTGGAAGGCTGGGGGGAGGGGCCTTTGA 
GGAAGAGGAGTCCTGG3' 
(d) hCGN2 (37 raer) 

5' TCGACTTATTGTGGGAGGATCGGGGTGTCCGAGGGCC3' 

[0 182] DNA77^yF(a) t (b) §ri$*§ U mDNA7y^V ^ h ^J*Lfc : 

77^VKc) t (d) Srig^LfCo :ilb200tli [0 18 3] 

l$DNA«B\ T— — !> l/tf&tlXElTKTFZtitcQ-h lit 1 3 ] 

GGf^;/ h(0 3 07^7i^;l/^>^/*SlS^ 

Ecd Rl 
1 

AATTCCAGGACTCCTCTTCCTCAAAGGCCCCTCCCCCCACCCTTCCAAGCCCATCCCGACT 
GGTCCTGAGGAGAAGGAGTTTCCGGGGAGGGGGCTCGGAAGGTTCGGGTAGGGCTGA 



i 1 

Sma I Sal I 

' CCCGGGGCCCTCGGACACCCCGArCCTCCCACAATAAG 

.GGGCCCCGGGAGCCTGTGGGGCTAGGAGGGTGTTATTCAGCT 
I l 

Ava J 

[0 18 4] DNA77^yHi, ^Hf^-Lh^ K [0 18 5] :^)DNA77^> F^l«4« 

:/TAA£>3'#g{;i5' EcoR I »JRR»3RSBffi*3 <tV Sal I Lfc^*^ K pi 5 4 WAL^ 0 K pi 5 

ummmuiiL^t^o 50 4 ^e co r i *s±i>\sai 1 -cisuBru »st k-j-— (e 



(30) 
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D) iftC^ba)- «B«§rl&*U TJfv—**r;umm 
Lfc 0 Eco R I ~ Sal IjS-hCG DNA77^^h 
^^>i»L/c pi 5 4^*-£ig££L*: 0 »6>ttfc 
7 7^^ K, pl6 6i»f '5IJ^ ED-j3hCG^7yW 
sS*v*4BiK^^K (EI2 8#flg) Sr=z— Ki-55S 
e^Sr&tfo B*Kt^f KED16 6S9 307 
^ 7 ^^atr ; TIBcO i 5 i-T S J Wt<D 1 - 6 3#@f3; 
a- K-J— K^-Y >Sr^— K4LU 6 4 

(*) — 9 3#attj3-hCG*^3R*v^*«SSr=i-- bMb 

: 10 

[0 18 6] 

Hfc 1 4 ] 

5 10 

Met Asp Pro Arg Ala Ser Ser Am Cys 5e r 

15 20 

Cys Asn Ser Leu Ala Va 1 Val Leu Gin Arg 

25 30 

Ar* Asp Trp Ctu Asn Pro Gly Va] Thr Glu 

35 40 20 

Leu Asa Arg Leu AU Ala His Pro Pro Phe 

45 50 

AU Ser Trp Arg Asd Ser Gin Glu Ala Arg 

55 60 

Thr Asp Arg Pro Ser Gin Gin Leu Arg Ser 

*64 65 70 

Leu Glu Phe Gin Asp Ser Ser Ser Ser Lys 

75 80 30 

Ala Pro Pro Pro Ser Leu Pro Ser Pro Ser 

85 50 

Arg Leo Pro Gly Pro Ser Asp Thr Pro lie 
Leu Pro Gin 

[0187] 12 ^-hCGi^7°f KSr^i t-#C<E>l2 

fc : 
[0 18 8] 

[ftl5] 40 
CGCGAATTCTAGATAAATGAG (21 raer) 

TAGCGCTTAAGATCTATTTACTCAGCT (27 mer) 
1 1 i i 



Pvu I Bco RI 
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$ b\ pi7 5t»t6ft, 8 575/8(OB^Kt- 
(ED 17 5) £r^- KltrTSo TS-^i-J; T ^ 
;8<oi-55fltto- K-^— K^>T >Sr=i— K>ft 
U 7^7^56 (*) ~8 5#ettj3-hCG^<^ 

[0190] 
[ftl6] 

5 10 

Met Afip Pro Arg Ala Ser Ser. Abo Cys Ser 

15 20 

Cys Asd Ser Leu Ala Val Val Leu Gin Arg 

25 30 

Arg Asp Trp Glu Asn Pro Gly Val Tbr Glu 

35 40 

Leu Asn Arg Leu Ala AU His Pro Pro Phe 

45 50 

Ala Ser Trp Arg Asn Ser Glu Glu Ala Arg 

55 *56 60 

Thr Asp Arg Glu Phe Gin Asp Ser Ser Ser 

65 70 

Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser 

75 80 

Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr 

85 

Pro He Leu Pro Glu 

[0 19 1] j3-hCG^^^^*iffiia?iJtciK^b/cflfe 
<Da- K^-— K^-f^te, MMMl. 1- 4*5±tfE|l 
5 iCfS«cL/cH 6 a- K> -f V t m C7 S J M 

ffiS-*#-r5 0 ED H6^77^^ Kpl6 9^ 
BamH I t EcoR I T^Br U WMVt^f 9 — Sr^/M* 
a^b/c 0 ^DNA77^^f, H6PM, te&GDlS 
?|J-C&!9, 7 7^^Kpl69^A^Wc 0 

[0192] 

Sma I Sac I 
GATCCCCGCGCGACCTCC 

GGGCCCGCTCGAGGTTAA 

Bam HI £M 



Sal I 



[0 18 9] K pi 5 4 ^ Bam H I t Pvu I t 

-C«JWrU K-t-— «S«Sr^VHt»byb 0 .Bam 

H I - Pvu I 77^ > h S:DNAM7 7^ ^ h t 
ii^Sb/Co ^(^)77 y b ^BarnH I - EcoR I T§] 
»fU i9/J^4a-««K^^yS: pl6 60BajnH 
I -EcoR I a- K^-T ^TSlftLfco f#b*Xfc:7*9* 



50 



[0 19 3] I(O^DNA75^ybOffAttEco 

/Co *rn**;Su j|&ti/c7 7^^ KttEcoR I BBffiSr* 
L&V\ a- >f ySr£amH I *Ji^Pvu I T^fBft 
UlJ: <9 w(7)7°^X ^ K)&>S>&k^ p 1 5 4 CO Bam H I *5 



59 

« % pi 5 4^fftLt pi 7 4^ML/Co 
[0194] Xv ^U'pl74tt, 5 17^ / m<D a 

m<om^ EcoR I 8BffiSr*-fSo a- K-t— Kp<-f^Sr 

BamHI tEcoRI WMcJ:^ pl74^bi#, 
^>S8L/c 0 -7°y^^ K pi 6 6 £ BamH I t EcoR 
ITiftU pi 74^bOa- K^—K^W^^ pi 

6 6 ^ALfc 0 #bft^7^5 Kpl77tt, 
^^v'jfefflfi-hCGDNA 77^ ^ M-fit^Lfca 

- K^— K^^^Sr^tPo r^Kt-^KED 10 
l 7 7tt8i<07^y8S:ttfo ro±5^ E.D 1 7 

7 ttED 1 7 5 «t 9 4 007^ /^/ctf&V^cD^fc 

[01951 2. th«^W-=ftKhn^^ 
r^SIJteMtt, tha^tt^tKhntVthCG) <Dtc 

s (WToKffi^j 9 &&m) o 

[0 19 6] /3-hCG»Ss K-^— SrmSfi?!l5, 1. (CfE 20 
ScUfcJ; 5i-LX«^bfc 0 ED 
17 5 £g#iif K-*— £: Ltfffl b/co 

[0 19 7] *a«i£tt»/h*ffi»«SrffifflLrtT3fco 

fco 5 0 At 1 <05S#J*«g£0 hCG (1X10\ 3X 
10 3 *5j:£K5X10 3 mIU) ; 5 0 // 1 O 1 : 10 
0*3jR2K!J ^n— tvl^l^ Ja-hCGfcifr (n j, 
>v^— 01-302-57, ^fA/f-f ^i-C/t^^'Jtl h 
i=s^ y ^(Immunosearch, Toms River,NJ)) ^5j:t^5 
0m1^ED175 ( 1 X 1 0~ 8 M) SrJPx.Tifeatfe3fe 

-CfcoTto S/SjS-&»S:3 7°cx-3 05^-f >^:*-<— 
hbfc 0 5 0 m lOl : 10tR»OT=¥6i^f^ 

y 7^;l/-7fflr>f tf-^ (Antibodies, Inc. , Davis, C 
A)) , -tLTRJES«-&«Sr3 7°Ct3 O^W-O^^-^ 

EA2 2 (1X10- ? M) *5<tt>*ONPG^W (5 
mg/ral) fcR^S-^fco «/J^ffi^l/— h£3 7°C~CM 

[0 19 8] fe^:SrE]2 9{C[gffir^LfCo ^.(OmMm 40 



#i¥7- 1 7 9 4 9 5 
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^OV^tt^t IT h C Gf8T* h t LTttffi L4# 

So 

[0 19 9] 3afcfll|6 : l^^fcjtf^atttfr 

[0 2 0 0] T If (MW= 6 7, 0 0 0 h >) 
J2s ^S^Sfc 1 0 1S L/MT\ lf;*-^> (MW = 2 4 4 
^Vwh>-) btfe&*tZ> 0 tf^-^vSrH 6<D6 5S@^y 

— K# s/^y y^Lfe7fv ? y#EA2 3 b<Dftiffi&p& 

4: LT*«t©7 If ^>-S:ttffl Lfc 0 
[0 2 0 1] tf^^^t K*^" — H 6 tW^s/^yy 

TWJ8L/c«*Sft*Sl^t:H6SrO. ISralcOO. lMDV 

N,N-v ? ^f-;i//^yVA7^ K (DMF) 4>T 1 Omg/mlO 

/V, ir V h/W ^, ^ X— y — jlfl (Sigma Chemical, St. L 
ouis,M0)) ©5m 17yl/3-h2o^Jai^ 0 l^tl 

p#ra»iB«, *^*ajsria^iii«iab, Jh««sr ph 
9. o^o. iM^-)ist h y !)AT?i(a/cAVt 

^P- 2 (Bio-Gel P-2) (0. 6 X 1 6 cm) t^f^y^ 

T(Bio-Rad Labs, Richmond, CA)) (CjQau IrI CiffiWJST? 
*gj±j£i^c 0 1 OMO^lHSr^fe, \?*^-~;V -H6g 

[0202] ^HftSIKi^v^ tetttecoffl^iKSfc 

rif^^»ft&ft^t-^^»^M^fr=tefcnfco pm 

tf^^-V>(LH6, Ttf^>\ EA2 3&J;0? 
^®o-^ hP7x^;v - 3-D- h if^y KSrttt 

/J^fffiXU— htCinxi/Co 3 7°CT'l 5^11, 4 14 
nm (OD 414 ) tJi*5ttS3t^«ftS:ffliJfeLrCo *e 7 te s 
^TtLbC0^^^^i- 0 r©7- ^te, 0. 5/xg^Ttf 
v>>- ( 7 . 5X10 - X2 *-/U) ^Sffiffi R^SSr 7 5 %P£^ 

[0 2 0 3] 
[*7] 
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1 

2 
3 
4 
5 
6 



r try > 



0D 



414 



0. 
0. 
0. 
0. 

1. 



0 

1 

2 
3 
5 
0 



0. 
0. 
0. 
0. 
0. 



54 5 
4 99 
438 
370 
133 



0. 123 



H6 ; 20jt* 1CDEA23 (3. 6xl0 7 M) ; feJ;^ 
10 0// lCDSgo-— hD7x- 71/ -i9-D- hb°v 
;t>fK(ONPG) (lOns/ml) *ffifflLfc 
^0) o +#fcPM2^«£*^gS2 0 0x< lKttS 



[0 2 0 4] iSW6D-tf^-^> (v'^ -Jr^/V, 
WW * X— y — 'IN (Sigma Chemical, St. Louis, M 

0) ) m&&mk£&xM*xn&t&&&&m&m^itsi 

-H6 : 0. 5 jtigOT^y ; 2 0// 1 <DKA2 
3 (3 . 6X1 0 _7 M) ; 100// 1 (DON P G ( 1 0 
mg/ml) SW, ID- \fjr<3-ls ( 1 // g/m 30 

1) H^PM2lffiS^Dx.T4»2 0 0 // 1 
t UfctXOSr^tPo 1 5#K«. 5fc3*«« (4 1 4nm) 

1 ~8mg^fc^4~3 2 X 1 0 ~ 12 M<D 

^ (Ka=2X10 15 L/M) 1 5»f^^^ ' 

T^Mtt (Ka=l-2X10 5 L/M) SrfrJtfrTScD 

[0 2 0 5] : tf^V<Pfcfe0^jagm<Pte 

»*7^t^-fJEA2 3T**!), BSKt-ttW 
fy|^^7'!)y^L/cCNBr2tfe5 CN 
B r 2- f^^3g^flEi:Wi-5) 0 
[0206] CNBr2- tf^-^^Jg-g-flc^JSk^ ± 5 i- 
-&/S;Lfc : 9 0 0 //g^iRTMbCNB r 2 stf ]) -<X^ K 
5: pH7. 5(O3 0 0 m lMIJygtMJ^is 
»«iSK**£l*:fCo 2. lmgCD[N- tKP^>-(d-f 



— y — >N [Sigma Chemical Co. , St. Louis, M0]) ] Sr^t? 2 
0 0// 1 T y ^ — b ON, N-v^ ^Vsfcyl^T ^ K (DM 
F) &m&XWft\^te&t> 2 0 0 // lryn-hdoJO 
KLfc 0 2P#M&, Si^^feSr PH9. 0CD0. 1M/1^ 

v y v^mwm&&im*tz>^ p - 2 <b 

iogel P-2) # ^ .A (1. 5X4 8cm) <D h 4? 7 "7 

J—lZfi>tffc 0 C N B r 2 - fcr;^:/*£^f££$tp5>W 
Sr E A 2 3 k<Dl®ffiRl&iz.&iomj£l>tc 0 
[0 2 0 7] 7^>a^ft7^n-^ (Ttrv 5 ^- T 

WW ^, ^ X— y —'IN [Sigma Chemical Co. , St. Loui 
s,M0]Sr 1 m 1 !B»}fta 9 1 7. 5^-^^ 

htti Mg^^^^Sr^-r^> 0 ))ttAp R p&, ffi^w 
ttM&Ttfv>-*mmm (6mg/ml) "e^r3BRLX^fS^ 

[0 2 0 8] 1. T^y- 7^P-7(Cj:^CNBr 
2- tf^^ffiffi fifl M 

2 0 // 1 (OCNB r 2- ^^>-^^If M£n (5X1 



0 _T M) ,9 0m l©PM2/^77-fc±t) i 2 0iM 1 
(eppendorf) TA- (aWA,) ^X^^i-i®^ U ^ 

5^PfliS't^«t«^^ttT 1 O 0 // 1 <D±mi&&ft'U 
T/Ufrt>1fc\t^X&* 1 0 // 1 EA 2 3ff^ P p p (1. 5X 

10 - 6 M) Sr^trm/J^ffi^^/K^An, 3 7°Ctl5 
ftm-< =*.<<— Y L/c 0 -tOft, 1SONPG (10 



(33) 



63 



64 



mg/ml<D^<0£r 1 0 0 n 1 ) ^AD^L, 4 1 4 nmfC:|o V^T 

[0 2 0 9] 2 . EI^T tfv^XcjPfj-S C N B r 2 - 

JS«*<»tt^ TIB<o<t 5(-?#C>^5o' 2 0 lortfv? 

T^fn— ^SSiHJS (4i0. 35«i/h) *5<fcO* 
9 0m 1 ^^Sl/^l/Otr^f-ySrtttS PM2«« 

1 0 5>rfl^^^3.-<— b LfCo t©«2 0/» 1C0CNB 
r 2- tf^^j!6^#flT*n n n (5X1 0" y M) §r*n*L. 

4 5 ^^S^SHS^^^t, 100// 1 0>_bSEfl£ 

£#'^T/l'J&>&Bk^T#* 1 0 u 1 E A 2 3RrjKq° B 
(1. 5X10" 6 M) ^tt5SC/Wffi^x;Ma 

ix, syttis^y^r^^n^ sg on 

PG (1 Omg/mltf) tcO& 1 00// 1) SrAO*.. & !? ^ 
^(^K3taSSr4 1 4nmT\ 3 7^3 0^^^ 

— h Ltcw^Mfeistco i8>-%-mnt^&m&m 1 i<om®*20 




«¥7- 1 7 9 4 9 5 



[0 2 1 0] j£jfcffi]8 : i/^*^l/<Dfzhb<Dmmft.1&& 

r oHJSfiajtt, «ftosafrCM4^¥* y ^ ^y Kv> 

fEfflflJMSa 5 ** hPfciW^^^Wartro and Monji)fC 

(1981, ^y-/K^ >fy zc^if>f 73 : 

523 -42 (Methods in Enzymology73: 523-42) ) D 
[0211] 1. ^^ar->V -H6M^OM 

[0 2 12] 

litis] 



[0213] -^^s/ hJt«53SB, r/udr>AD*5<tr^ 

A^^v^rc^A^l/^ * K (6 7mg£/cte:0. 30 7 

^d^) , R«'<>'^v (3mi) *5±rK«j»h 

y (o. 0 4 3Bi*^eo. 3 0 7 ^^) S: 

iBS^^<^ h/W^W (I R) te^wKrvuTi/ K (2 15 
0cm -1 ) 'MDteffcSr^Lfco i/^^y (8 0mg^ 
fcttO.- 2 0 5 5: y ^eyl') to £Tf$t)fkT h?t K9^9 40 
> (2ml) Sr-toaRjS:a-&»»-*Dx.*io 3. 5«FM<0 

U 5 0mlOft*Pl%Na OHtKSJST*— 5 
Omlfi&fPNa HC0 3 tK*JS-C— Si5fei*Lfeo ^T^f^. 
W»te£r$SzKMg S0 4 T-|£j»UeiBU ^iKSrn — ^ 

:7>f — (TLC) h (1 5 0 0 ->y 

— ^ f "fyT j:T — (1500 micron silica gel Anal 50 



techuniplate, Anal tech, Newark, DE) ) tC#^tfc Q Ti? h 
XDMWik^ /l^- h & 8 0 / 2 0 =B»xf ;i///<y 

Lfc 0 r<Z>»$!B\ ^rfarv-^-^ ( 2 6 mg) , ifjgfc 
m&is^f^- ^ W 3 KttJPft (3 lmg*fctt*S 
J^tH^K(^LT3 7%<E>Jfc*P) *3j:tKl2-o-(m-^U 
K7x-;l/*;l//^;U) - ^^v/y^y (2 8mg 

[0214] fi^n-rh^77^^ 2. 5%Me 

oh- ch 2 c u fT^^^^yy- w 5 K#in«& 

S-Cfcntf, 3%MeOH/CH 2 Cl 2 ( 2 »Bt) 



(34) ^m^7 

65 66 
[0215] * * Hfcl 9] 

IRCnu JO I rail 1 1 ) :3490, 3350, 1805, 1760, 1725, 1700, 1615 f 
1550, 1460, 1305, 1240, 1 160, 960, 935 , 905, 680, 840, 810, 790, 
710 ca" 1 . (NMR.&fimttffi 7-tzh > d 6 ):0.8(3K,s). 
0.93(3H,S),3.38(1H, brs), 3. 40 ( 1H, q. J =4. 78Hz( , 4. 84 (2H, 
t. j = 1. 5H2). 5.00C1H, n). 5. 78 (1H, t , j=1 . 5Hz) , 6, 98(s.2H0). 
B,8-7.7(4H,n) l 8,75(1H,br s) . V 7 7 K 5 V MCDI-NK 3 ) 
:622(H+NH 4 + ),605(M+H + ),587(H+H * -H 2 0), 391,373, 
355,337,214,191, 189, 



1 7 9 4 9 5 



[0216] v^^v-:/- W ^ K#*P*bSr-<^^^ 
V ^7^3 3 2iStttgffi#:^n^ j, ^5 7>f 

y K, TA'K ^/l^^/V^T (Beckman Instrum 

ent, Inc. , Polo Alto,CA)) Mt5RP-8^y^a 
Asy^ 2 5 0 X 1 0mmI. D. (v^^niA, 
-*l/-ryK, y ^X^-, -Y ^ v^TX (SynChrom, In 
c. , Linden, ID) )"CSfc(C!FSaabfco £jRS«tSr 1 . 5 ml 
/55-OfltifiT?6 0^^jTH 2 0^0 — 8 0%Tir h 

[0 2 17] ^co^ N »ffia^=f^v-^- -^W S Kf+AP 
« £-L12<Z> r t < Sifi L*:»* KX-H 6 i: # 5/ 7° V >> 
#*K^-*#1I6^*^*>5^^*'>^ -H6 
»t/c 0 H6 (1. 5mg) JpH6. 0t2 4 0/i 
1 (DTiT b^/W 5 0mM!JyitMj^A (3 : 
2) te«#Lfco *sdt**s^- -^WS Kf+*D» (1- 
Omg) £3 7°C^ 2B#r B W^LfcSi^}®^i-K^Dx. 

fc 0 # ^xy is?&!&ifi$sT&, eo/ziry^hg 

^/^tf^X^^ (S»?S«) 7^^V*9A(Bonda 
pak (SSfSS) Phenyl column) 10X30 cm * 
— X 'TVv'i^, SA^;*— K, ^cA^(Wat 
ers Associates, Mi If ord, MA)) (d££AL7c 0 # f7 J* 6 
O^lfflHss O^^^Iiao — 8 0%cOTi? h^h]J;K 
0 . 1 % h y ^/^n^-cSM U/to kx— ets 
Sr&*rT 5 X >- X/u Sr X— / w L fc G 
[0 2 18] 2. ^rf^>>>c0^feo^^^^jfe 

ttfrte:* yXy v^LfcW* kx- ) »«<o»*a 

flUtt, g#*r^i?X^-^Jt^*itattfigT\ *B*tX 
<tX5 0 -^rtil M^tf^^v-V^^ti- 



iS » y 2 X 5 ^ >< Kt- ± o T t m h £ o 

[0 2 19] r (0111609 tt, t*OxytVA^Ayr 
5/ir^co^P<g#*T^irX^- N KX— . *5<fctW# 

[0 2 2 0] a/h*«^flSS:ffiffl-rs— Jg(OH»(^l*5V^ 

[0 2 2 1] =&^r 5 0 jtt 1 <D5s^*clsls (^flc) , 

' (St^dT^rix^) *3±t^»* s »*T^-feX^— ■ (E A 
2 3) *3j:D«Sf tLT(Z)o-^hP7x^ -^-D- ^ 
30 7^ft 4 7y'>K (ONPG) 5mg/y >y h/l-Sr^tr® 

M2|»g [0. 5M Na 2 HP 4 , 1 mM MgS 
0 4 , 0. 1 8 mMMn S 0 4 , 1 mM EDTA S 
0. 02% NaNa^itfO. 05%(Oh^ — ^20 
(Tween 20) (/K y U 1/ VjV\?&ls J "7 

*y h, ->X^ X ^ ^77^ ^ > 3 5: X 

— y — 'INi?^ h ^ (polyoxyethylenesorbitan monol 
aurate, Sigma Chemical Co. , St Louis, M0) ] (CjoV^T^ 
ftofco ^^^r^V'ttffftflEO:. 0, 1, 10, 10 
40 0, 2 0 0, 5 0 0*3 1 0 0 0 ng/mlXfo o fc Q 

^^i^^r^i-^A^^r I9#fc»n/c : 2. OmlO 

m*$<D 5 0m g£>#£^te£:4&JB LTWlHlcojiSrtaA^^T 
' ^ o /c 0 X— (ffirt) §rl. 0ml(7)^±7u^ 
h7^/^y K^Sai 3 0 2 5 Mg^flSTtot 
4ilPflPflPB^S3!ILfco 5 OmlOjfiiSr^llK^ffiA^fo 9 
0 0^, 2ilP^rirtc^i6/c 0 rtfflj«iJ!IR^«]BB*/c:tt5 

50 m 1 0 0 0 xg^is^B6«i(2:^*tfc^^±aa* t it 



67 

2 5mll4tfff/5 OmllfeffiSrlHllRLfco 
[0 2 2 2] te*SrBll 2*5«ttJ5B|l 3 ^ElffiX^'ro 
01 2&&Xfmi 3 0a#JbS«ftj|»SrJt(!t-t-ai:»* 

!8A^ii5v^#aj6*ftj|ft t ft 5 r i: 

[0 2 2 3] 3. ^J^^ft ft ffi£ (P tt tjff 

X n i? ;* Sr^T £ it & *i1t 0 

[0 2 2 4] URte^ttft^J: 5"Cfcofc : 3 0 0 // l 
<^PM2|gffiS££ v 5 ^^ -H6^M6 0#RH 1 
5 0// 10Sfir^t7'^-EA2 3 (4. IX 10" 6 * 



(35) #Hfl^7 - 1 7 9 4 9 5 

68 

*M) b&fc£^fr 0 ^.(D^t nmmttifr^T~tz> 

B»e>ttfc 0 ±iasi£;is-&*«>ry a— h (125/1 

1) ^^^^VSiffr (PM2WT 

1 : 1 0 OfdSrfSLfc) cory^— h (5 0m 1) S-JD 

/Co ro»IH<0»TH#K:ONPG»R (tMSlnig/ 
ml) SrAnx, S/Sili^Sr 3 7°CX^ ^^rzr-<— h L 
fc 0 K/SJE^O*^££§:3 7°C-cM h 
U 7 4oJ;t>*l 6#«fcH3£L*:o (PM2«) 
10 1 : 1 0 0i^*«Rb^IE«!?1?-=¥lfiLft*^:ttPM2|8« 
SftOV^n^S 0 // 1 &^i^=^gtv?=f^r->>'45tjfiLfi|<^ 

[0 2 2 5] 
[*8] 

7#im 1 6#fa 



tft^rf+S/^* 0.475 0.947 

NRS b 0.466 0.954 

PM2 C 0.457 0,936 

S®77>? 0.500 0.057 



(a) iftS^+S/i/tt^fcT? h 5 3 93r£lJ- C5 0/i 1 : 
PM2WKK-T1 : 10 03fi.fR!) □ 

(b) NRS&IE'%W¥!km&£T (50^ 1 : PM2 

(c) PM2gi»*g:0. 5M Na 2 HPO^ , pH 
7. 0> ImM M$ S0 4 . 0. 18mM MnS0 4 
ImM EDTA, 0. 02% NaNj , 0. 05% 
h»>->(Tween) 20 o 



[0 2 2 6] 3t8^LfcJ: £>£>^C#>fi^L/c 
J3- if (^=f*v/yH6*5iVEA2 3 

Pl»LftV\ roo J; 5 ^zc>^V ^ T s^*fe>r ^ttfflb 40 

t^^S? (Castro andMonji) \z. X 5 lE*c £*Xfc j3 - #9 
* bv^ + — if Srffiffl-r*fi#:|**^^-y^^>r Ay T 
1r>f ittggffilLfc^ (1981, yyj/X ^^IfV 
•=E-nv?— 73:523 —542 (1981, Methods in Enzymology 
73 : 523-542)) 0 
[0 2 2 7] 3. 1. »»T*1;:/»-frgifrffc3ifr&r 
t\^i:^^^>m»(0^m^Jt\^M 50 



[0 2 2 8] K/Sffi^Sr&Oct 5i-SSL^ :50m 
1 PM2jfg«rf& ; 5 0 u 1 ©PM2ffl|»t©i;^v' 
y-H6 3fg-&flC<^3g«J^ft3Rffi (1:2 0, 1:4 0, 
1:8-0) ; 50 v I ©jSW«fcSt# (^fcfc-fcSxv^* 

i7^t7'^- (1X10" 7 M EA14, EA20^ 
fc»EA22) ^J:t> , lfo-^hn7xy^- $ -D- 
^7^ ht 4 7/^K (ONPG) (5mg/ml) <D 5 O » 

N£3 7 0 C^F^WP^^>-^^^— h L/Cc 4 14nm{: 



69 

[0 2 2 9] Z<DisxTJ*<Dfc»mffiW&%i%:tti. »Sf 

;^13-40#S (E7#BH) Sr^U 

EA2 2I1 ttfls:^±!9*tPfiS$tL/j:^o*:o 7^ 
8^3 0-3 7#| (Bl7#flH) £^3feU ^oKRS 

titc y;\s—y*(D * -eft t> /jx $ fc^Tfc « B#S?T P ± -? 

C02 6-4 5#| (Bl,7#flg) ^fe/StK *#£a*EA 
2 2tEA14OtF^Tfc§EA2 0|j;, ffiSSW^-tiX 

*tBffl8b*tt. EA14ifettEA2 2^fix©iE:n 
i!)VMv\ ffl^T^I?:/* — tt, 2oc£»S2f§£r«7h 
Sft*t*t»i*6>*V^ : (a) g^+gtt^ (MiH E 
A14*5±tfEA22tt, ^^Vgftt-*5V^Tig 7 ^ 

[0 2 3 0] ggjfc#]9 : «2gL<t<D^J=¥->^»5B^g 



(36) #HB±f 7 - 1 7 9 4 9 5 

70 

[0 2 3 1 ] ^COv^^jMS, #?Jl 5#|ffl^«;*:»lKS 

[0 2 3 2] *OHlfeMfa, fet^^^r^^^^fc 
^^2fei^««p£S^^^§ - t ^-f- o 

[0 2 3 3] 1. 2 EMfrPrtg 

— il^H»^t5>^T, 5 0 /i 1 ©!>t¥fi^^*e/yR 
(l : 1 0 0 01^) Sr, — «a^»/hAflB^^wf 
■C5 0/i -H6 (PH2HSttl : 

5 0{21*MSR) *5«tt>*0, 1, 2. 5, 5, 7. 5, 1 
0,10 Ong/mlcOt5H^5 0 m 1 (Di/dt^i/i/i^ffe^ 
20 S*fc 0 5 0 u 1 T y 3— KO»2gt#:JKffll (-^A- 

1:50 — 1:800 (Bethyl Lab, Montgomery, TX, goat 
anti-rabbit serum 1 : 50-1 : 800) ) Sr^g- j^W^APx. 

/Co *g*sr*9^b^i i ^—mm^-tZo 

[0 2 3 4] 
[*9] 



(37) #HS^7 - 1 7 9 4 9 5 

71 72 



SMfeYb* (OD ^./WBD 8 
414 



0-1 6#fH 1 6-30^fa 35-4Qj}|S 45-6Q5»fg 

% % % % 

s*? b si mi mi mi 



1. 50 


0. 002 


67 


0. 004 


57 


0. 005 


39 


0. 006 


40 


1. 75 


0. 002 


67 


0. 004 


57 


a 007 


54 


0. 009 


60 


1. 100 


0. 002 


67 


0. 006 


86 


0.009 


69 


0. Oil 


73 


1. 200 


0. 003 


100 


a 007 


100 


0. 012 


92 


0. 013 


87 


1. 300 


0. 003 


100 


0. 007 


100 


a 012 


92 


0. 014 


93 


1. 400 


0. 003 


100 


0. 007 


100 


a 013 


100 


0. 014 


93 


1. 800 


0. 003 


100 


0. 007 


100 


a on 


100 


0. 014 


93 



&m^<tm^ioo%tLfz e> cocoas *nfc£fl£ coi> 414 smug* 

It* 0-16;16-30;30-45; Jo J:C54 5 - 6 0ftlzi3^-C&* 
O. 003, O. 007, O. 013, O. 0 15"f*ofc 0 

(b) ^mLtzm2tam^ *¥Vtw¥Vi» e**^ *>k^u— 

7^MJ-X(Betyl Labs, Montgomery TX) ) T?fcojt 0 $«tit^TPM2g« 



[0 2 3 5] S9K^£*x5 <fc 51-, 8S2ft#§rtn;tic- 
TT*SiiT*fo^ 0 |2ttft0 1 : 2 0 0-1 : 3 0 0(7) 30 



[0 2 3 6] 
[*10] 



73 



£1 



(38) 

5 « ft 



»BH2p7 - 1 7 9 4 9 5 



74 



S&2 



o- i 6#ia 



16-30ffl 



RaDg 
NRS 



0. 002 
0. 004 



50 
1 00 



0. 007 
0. 010 



70 
LOO 



Ra Dg* 



1:5 
Ji5 



0. 004 
0. 004 



100 
100 



0, 007 
0. 013 



54 
100 



RaDg* 
NHS 



1:10 
1:10 



0. 004 
0. 004 



100 
100 



0. 005 
0. 013 



39 
100 



RaDg* 
NRS 



1:20 
1:20 



0. 003 
0. 005 



60 
100 



0. 003 
0. 012 



25 
100 



RaDg 
NRS 



1:40 
1:40 



0. 002 
0. 005 



40 
100 



0, 003 
0. 012 



.25 
100 



Ra Dg 
NRS 



1:80 
1:80 



0. 001 
0. 00 5 



20 
100 



0, 004 
0. Oil 



36 
100 



NRS 



1:160 
1:160 



0. 002 
0. 004 



50 
100 



0. 006 
0. 012 



50 
100 



it) JJlSftli, PM2S85«T ! 1 : 1 0 0 0 K»f? L ^ -fr 

i?=T*is> (RaDg ) SfcliiElt^ Mfoff (NRS) CO 



[0 2 3 7] 



[*1 1] 



(39) #H¥7 - 1 7 9 4 9 5 

75 76 

& it <£ ft: 33 

3 0- 4 5#Rg 45-60j}[ffl 

3S2 % 96 

RaD* . - 0.01 0 71 0. 010 77 

NRS - 0.014 100 0.013 100 

k Dg" ]:5 C. 003 23 0. 003 23 

NRS 1:5 0. 01 3 100 0. 013 100 

RaDg* 1:10 0. 003 21 0. 003 21 

NRS 1:10 0. 014 100 0. 014 100 



RaD** 
NRS 



1:20 
1:20 



0. 003 
0. 014 



21 
100 



0. 003 
0. 014 



21 
100 



RaDg 
NRS 



1:40 
1:40 



0. 003 
0. 014 



21 
100 



0. 004 
0. 014 



29 
100 



RaDg 
NRS 



1:80 
1:30 



0. 006 
0. 014 



43 
100 



0. 006 
0. OH 



43 
100 



Ra Dg 

NRS 



1:160 
1:160 



0. 009 
0. 015 



60 
100 



0. 009 
0. 015 



60 
100 



(a) SBlffittttx PM2g»^tl : 1 □ 0 0 lc^« L it. V ^^ft 
*Jzf**/ls (RaDg ) £jtteIEfif5 \*v bMfS (NRS) <0 



[0 2 3 8] mi o^dxxfmi it^^n^j:5^ m 

^3 057W^T*S^7 0%^iUc o 
*ttft*»2 5%t*o]fc 0 SS2gt#i&Sl : 4 0*1RJ: 

[0 2 3 9] 1 : 4 0*fctt-t^JW±<?5ftRtc:*5VNT, 
[0 2 4 0] ^Lfcm2tr[fr(0^2@|S^4o^rS®^ 

(«x.tfNRStt*2gt«c|c«;to5) "Cittt^t* 
^) o ^riH, ^2^C03fg-&^»lgtfls:oa:fls:|iS 

[0 2 4 1] 1 . 1 . S-frgJfcg : EA 1 4 ^ v'rf^v' 



y-P6 

il£>SI|fciC*5^T, ^^IF^f J*>( AST *y±>(<D 
iSftSrO, 1, 10, 10 0, 1 0 O Ong/mlgSfflc^iS 
S^rf*^ mm ^ B*r^t^EA14, 
^if^^^^^>'fe ! L^ e tt>^2H^t LTO^^lrC 

v?=f^r^^ -H6g^ d£J£#ij8) *5it?EA14B 

^flgi^V^ #^50// 1 ©v?i^ri/y- P 6, Sfit 

Z<D& S 50 » \ (D^^S^y h (1:8 0) SrjbP*! 
tCo 7V- h ?rg^T 1 O > ^ra-<- h L/c 6 t 

(O'ik, 5 0 u 1 ^>iS"SJ^%SR^fff®cpp E A 1 4 

(2. 64X1 0~ S M) fcjztfo-— h n Z7^n/u - j3 -D 
- jS*7# h y K(galactopyranoside) g|f ( 5 mg 

/ml) SrJPx.fc 0 ^i/-h&3 Ttr-BWy*^- 
50 m Rl£«-&«o»3tieSri 5$h 3O^a0SL 



(40) 



- 1 7 9 4 9 5 



77 

[0 2 4 2] m 1 4{^$^&BIO#£^:tt, v^rf^v^v 
[0 2 4 3] 2. ^2m77^y^Mf 

>-CO^ffiFab^^^V ^ h (fi5 0, OOO^F 

[0 2 4 4] flk'hJjm^V— hBffii^^T. #^50 
ja l^i/^S/y (0, 1, 4, 1 0, 1 0 0 0ng/m * 

FAB 



78 



lgtft: (1 : 4 O 0 0) *3j;t>*l : 8 0 #3gRtf>^ 2 3 s 

(Bethyl Labs, Montgomery, TX) ) Sr 5 b < iP X. 
/t 0 ^r*Rfl"T-<XPM2|g®^4 1 T^o/c 0 Sg2#t<*:£: 
lEW^i^lkif (1:8 0) *5j;t>*l : 1 0, 1:2 
0, 1:40, 1:80, 1:160, 1:320 
(^ir^&t^^^JfiLft^Fab^^^V V h C&y-^u 9 

10 appel Laboratories, West Chester, PA) ) "Cf!^ L/c 0 1 
0$5ffl^ffiT*»«ISL 5 0// 1(01X1 0" 6 M E A 1 
4*3it>*5mg/mlOSfrONPGSriPx., 3 7°CT3 0 

(B/Bmax)^^L/c 0 
[0 2 4 5] jg»Sr* 1 2 fC^-n 
[0 2 4 6] 
[*12] 





s n 


IS it 


m 








(B/B 


MAX ) 












0 


i 


4 


10 


1, 000 


56.7 


66i 3 


81. 9 


94, 0 


100 


95. 4 


91. 3 


88,7 


97. 1 


100 


62. 8 


&a i 


75. 2 


89.4 


100 


57. 6 


67. 6 


75. 5 


87. 1 


100 


66. 2 


73.8 


80. 0 


90. 3 


100 


69.7 


75. 6 


82. 3 


91. 5 


LOO 


77. 4 


7& 5 


83. 1 


92. 1 


100 


81. 6 


83. 5 


85. 1 


94.8 


100 



Fabl : lOlr^'frlM* 1 gG d 
Fabl : 201'4*tfc'*1M* I gG d 
Fabl : 40-f ^RtflM* I gG d 
Fabl : SO'tm^^I g G d 
Fabl : 160^4^*1^1 gG d 
Fabl: 320^4 f #L**tMf I gG d 



U> »2!rt**«tt*±Xl : 40 00ffi|R(D®liA«:^^fl|LxaKL3tc 
Cb> ^^^^jfeffi^o^y >taliM i^jv 7^x, h^fy 

U— , (Belhyl Labs, Uont gorit rr, TX ) ) 0 

(c) ^L^S52^^ffiL^^ofcCi^-to iE-S^-9-^jfiiyScoi : 

(d) Fabi^i/L^¥I gGf*. H&itfL Sp F lb 
77^>h*St 0412-0081 ovh 23167 

(Cappel 0412-0081 Lot t 23167) ) tov^U 9**9 M-X 
>>xXh ^>^;P/<— T (Cappel Laboratories, 

West Chester, Pa ) ) 0 



[0 2 4 71 ^1 2fc*-r«fc 5^^^^;®^ 
7 f y> (Fab77^Vh) ^HWIKt-^ 



50 



[0 2 4 8] *12|C/T$ti5J; 5 tc^ 2 



(41) 
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79 

[0 2 4 9] F ab»flras«^-#-5 t , *@*f Pfl#ri s iM§lft 
{-«'>Lfc 0 *9-C?-5-©**©5)-f-tt, 1 : 4 0 J: 9*; 

^{C, Fab$g£lJC0 1 : 4 0W#rf?t?p)^C05.*^^S5 

[0 2 5 0] 3. tttt!»*ffiacteJ:afettBl» ; ED- 

CO, #iED- v?=f#-»-*g-&«:<Dtt:tSE$:^T/iofc 0 T 
(C^-T^(C*J^TEA 2 2 i^D ^L/cg#iSf K 

pHSr pH9. 5£-C±#£ 

fg#^co*>.*7M ^*fficoW*^* E D 4 

(2-S?=f3r-»') Sr/Hl^sr irSrl&^TtefifJiHcOJ; 5 

[0 2 5 1] 
[tl3] 

vf— mmvuMM (%> 

66 

(2-i^*>» 6 8 

5 1 



80 



10 



20 



ED 5 
ED4 
ED4 
H6 



37 * 
m&TP-k'??- (EA22) 

a*Kt- (ED4-T4) 

&2^*tn:*1?-*tn# 

ONPG 

[0 2 5 5] 9 0 0#-Cl^toJt. #,fe#COT4-^>- 

IfV^VW&^d-CO. D. 405 X*±5 OmO.D. ©A*icJ:-3 
T7°D s/h-r^^-ffo^o IH26ti x t^Tt hJfefff^ 40 
t?W«*ixfc1**«BKl!:j:5T4«jfeSrS%-f. 9 o o» 
■T©«l*»KW©!R3te«©*<tSrJliiflfT4»flE»!:3*Lr 

[0 2 5 6] S^df-i^J&SSrED 5*Jj;t>*EA2 2 & 
J;!)^— y— (Baker ENCORE (3£^jgi^)) 



« [0 2 5 2] mmmi 0 : 2 fttflefrtfffl 

[0 2 5 3] SfelH^o^^V (T4) 2 
13WED 4 Srffi/B L^<— 7J f isy (Baker 

Instruments) (Tl^y^^y, ^y->yW<=7 (Allen 
town,PA)Mif<i>#fif:##pgff, ^>-3T— (ENCORE (g^i 
MM) ) T*&&b/c„ f©^Sli> 10(il CD.ftig-CQ 
tn;T4fet#:*JJ:t>*-^y ^^®?Jfi§r-^^fc l O 

on i (D&mr? um. *3±t>*m2-v^etr>-^ 

^fjn:ff*5 it>*SWo-= h n 7x=;l/ - /3 -D- jS? ? h f 
>f7/W K (ONPG) Sr^tr 2 9 0 ju 1 OBI* K-7" 
— f^MSr-S-tp= ^co*Mv'^.7 i AjtStt^ l 4 co± 5t? 

[0 2 5 4] 
[311 4] 



0. 625xl0"'M 
1/1200 
1 OmM 
1/276 
1/200 
0. 51ig/n] 

Mfctf^V^TfWK^fc T-y^^lZ, 30(i 1 COlfa. 
ft, 2 0 0 ^1 COED 5- v'rT^v'^Wi&teiT/l 0 0 
W 1 COEA2 2M^Sr"&tf„ ED 5- i?=f^»£t|g 
tt. SSo-=hD7i=;V - /3-D- #7* h t7yf^ 

5 CO <£ 5Tfoofc : 
[0 2 5 7] 
l«15] 
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E A 2 2 

ED5- v=T+>> 
ONPG 

[0 2 5 8] Z<Dfe7£<DMmt$te&j&%m2 7 t^*t Q 

[0259] mmm 1 1 : »g^xyw»<tt^t s ¥W ^ 10 

, t4btiottjBjftDNAft«^i5t©Tfc " 
fig) 43<tt>*2Ky-^^K-^fi8;^<t «9£jSb/cED 3 A 

mmm 1,1.5 #ko <dt^j mm^m 1 s \^ 

^* yXy ^^{cftfflStt, Ell SKfcv^fiEPSrttL 20 

(Cys) ir ED 3<DT k J @?#^§- 
12t50^WSiU ED3A(OT^/i#-§-5t 
4 3 aPfltcfitfii-St^Sr^S^-^^^jS- iS^P 
Y ->fr—1£<D#j&-fZ> m<D 6 - 4 4 # B 

[0 2 6 0] v?^;/y a ED 3 *5 WED 3 
-^5rJI^J 8 . 1 ^mm<03-o[m-^ S K7x^ 

^^^v-^V$rfflV^T^f^o/Co ED 3, 
ED3A, v/=f^5/y -ED 3l3j;V^^^y -ED 
3 AKffJSr^BtJfti: LTO. l %T F ASr^trzK^ 0 30 

PLC^;V * 9 -Mhenylcolumn) X 



#3fllp7 - 1 7 9 4 9 5 

82 

9. 1% 
2x 1 0" 7 
1:1500 
1:59. 400 
1:200 
0. 5 •£r/ml 

— K, -^i^^^-— ir (Waters /i Bondapak, Water As 
soc.,Milford,MA)) Sr^T*r5iS3SJKflc^ n h^^^^ 

- (HPLC) d^tf^ #g£f?t K^— 0#^A^tIj£ 

mmr^^y^—t itmi 5€rfltfflb-cias«i, 

2. 1 (Cffitt^MttSr^Lfco ED 3- v^rf^v^ 
^M^ft»WED3A- e;rf^i/>r0 4»f& 

[0 2 6 1 ] ^^drv->- -ED3*5«ttfv?dr^>y -E 
D 3 A {C£J-/£i-£ # 9 A^Bf £jgij* t-X— /U U v?=/^ 

[0 2 6 2] 9 6 £ ^ ; U$vhJim'7*\/— V L>Xtfc 
/£bfc 0 «IStts- 2 5 m 1 (Dt hlkff^2p0, 0. 5, 
1, 2, 4, 10, lOOjoil/lOOOng/oilv/^ 
i/>\ 4X10" 7 ^ M15fif*7^t^*3j;U! 
v^dr^i/^jtflcSr^tf lOO/zi c7>f^^ i , 33 W l 3 
0 iL 1 tOf£g£ I I Sr^y-ei^fco I I tt, #«HfirR 
$ttfc> !J =f^rv'V -ED3S/:tt^->y -ED 3 
A, ^2^^*1^^M3J:tM . 1 mg/mKDo-^ h 
n^m—^ -0-D- ^/^^ v-K^-aA/TV^fCo 
3 7°C^:fo^T3 0^M>r >-^-<— h L/c^<Z)*g**5 
&X$# << # y 2 (Titertek)^/h^|fffiXl/— b y — ^ 
(21*5^5 4 0 5nm<Dm&&mi 6*3j;t>*Sl 7 {^^ 0 

[0 2 6 3] 

[*1 6] 



83 



(43) 

84 

ED3fe<tC/ED 3 A&m^Z 



#M^P7 - 1 7 9 4 9 5 













n ^ /ml 








_0 


0. 5 


J. 


_2 


_4 


ip_ 


100 


lk 










ED3 


(f&atOD) 








1/100 


0. 810 


0. 821 


0. 85.5 


0. 916 


0. 980 


1. 088 


1. 159 


K 218 


1/200 


9. 350 . 


0. 368 


0. 386 


0. 420 


0. 444 


0. 508 


0. 566 


0. 586 


1/400 


0. 154 


C. 149 


0. 163 


0. 178 


0. 189 


0. 230 


0. 249 


0. 264 


1/800 


0. 080 


0. 078 


0. 084 


0. 095 


0. 090 


0. 114 


0. 133 


0. 121 



E03A (t6*=fOD) 

1/100 0.668 0. 656 0.660 9.660 C. 668 0.719 0. 757 0.777 

1/200 0. 310 0.306 0.309 0. 322 0.329 0.352 0.372 0.375 

1/400 0.146 0.146 0. 153 0. 152 0.151 0.192 0.180 0. 189 

1/800 0.04 3 0.039 0.04 7 0.043 0.048 0.060 0. 064 0.052 

[0264] *20* [^ 1 7 ] 

ED3j3ct#ED 3 AS-jai^S i? > > 



J. JL5 _1 _2 _4 10 100 lk 



1/100 0 0. Oil 

1/200 0 0. 018 

1/400 0 0. 005 

1/800 0 0. 002 



ED3(0D) 
0. 045 0. 106 0. 170 
0. 036 0. 070 0. 094 
0.009 0.024 0.035 
0.004 0.015 0.010 



0.278 0.349 0.408 

0.158 0. 216 0. 236 

0. 076 0. 095 0. 110 

0. 034 0. 053 0. 041 



ED3A (OD) 

1/100 -.012 -.008 -. 008 0 0. 051 0.089 C. 104 

1/200 -.004 -.001 -.012 0.019 0.042 0.062 0. 065 

1/400 0 0.007 0.006 0.005 0.046 0.034 0.034 



[0 2 6 5] mi 6*3j:tmi 7l^fc^5± 51-, J8E 
i?**^ -ED3i-^>y -ED 

ED 3 SrftffltS-^d-Jf i/yftgftf v^df-v-v - 
ED3AJ;I9 0. 5*5j;l>*lnig/iniro{g;S-^l:l-*5l' N 
Ti U ft£Ffcm-§-SfcSiJ14£-¥x.3„ -<£>£IMte. HPL 

[0 2 6 6] Z.ixb<onWi\£. tn.!WM»Rlt^^^> e- 



fflu#2> 0 a- h'-r—b'*-* Sterns- vit&Bzmmz-R 

Ht-S* L#5. rco^ffi<7>fiB#H, 

< &m t Lfca- K-^— K > W >-*5 J; V^^WSJStt 

[0 2 6 7] tt4-te<P*MK:o^-r 

gel 8 fc^tf btufc7°y^ 5 K^*i--5i*tD^v/^ y 3f 
50 T • = y (E.Coli)fflt*tt, -O' — fis 
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85 



86 



a-Jvb, ^yn^i/^r^K, (I VI) , 7 1/ 7 
— s< — , $ i/Jf V'J'H (In Vitro International, Inc. (IV 
I), Ann Arbor, MI) SfcttU* 7 ? }) % ^ 7 /l* P 

^ — 3l/^^/ 3 y,(NRRL) , -<^" 

y 7, y y-f '>N(the Agricultural Reseach Culture * 

• 3'J 



* Collection (NRRL), Peoria, IL) (C^ffc £ tb, #C<Dgf£# 

[0 2 6 8] 
1*18] 



§ IE f ^ 



E9001 


pl22 


1V1 10034 


E9001 


pl25 


1 VI 10035 


E9001 


pF29 


1V1 10038 


JU83 


P150 


1VI 10036 


JM83 


p!57 


1VI 10037 


AMA 1004 


pMG14 


1 V I 10050 


AMA 1004 


pUG22 


IVI 10051 


E9001 


pl69 


!VI 10052 


E9001 


P183 


I VI 10053 


£9001 


pi £5 


1 VI 10054 


AMA 1004 


P175 


NRRL-B18006 



[0 2 6 9] =r.->^]} 3sr7 • (E.Coli)M^E9 O O 
1, I VI 1 0 0 3 4^J;t;iftJM8 3, I VI 
1 0 0 3 7(1 ^tl^ft^?*^ K pi 2 2*5 X IK pi 

5 7 sr^^K 3 . i^xxfmm&i4x^m^±— 

• =? y (E. Coli)Bt*E 9 0 0 1, I VI 1.0 0 3 5 
fl 7*7*^ K Pi 2 5 £r^^ ilMl, 1- lt-IS 

^x!J^7^!JfftE9 0 0 1, I VI 1 0 0 3 8 
*5ctt^®tS JM8 3^ IVI 1 0 0 3 6fj;, ^tlfil 
:7°^J*5 K pF 2 9*5j;tJ* pi 5 0 £r^<^ MMffl 1 , 
2(D|E«c(DJ: Pi 5 0ifim$$T?±'74? — $:=*— K 

1 0 0 4. IVI 1 0 0 5 0(1 T;;i<O30-3 

^r^ir^^-) ^m-t^M^^m^t^^^^^ K p 

MG 1 4 £^tr 0 |g| 7 #fjg 0 ^-i/x. U^rT^y 0«A 

ma 1004, ivi 1 0 0 5 K1 r^y 1 

3-4 0#@£^£:Lfcj3- h^^fc/y&K 

k pmg2 2§r^^ 0 Bi7#fls 0 • ^yf 

WE9 0 0 1, IVI 1 0 0 5 2(1 7^;S062 

&^^r^> &- if 7 $ Y V^t*©77^ ^ h (ED 
H6) Srrzr-Ki-Sae^-SrW-rS^^^ KT*>5 
p 1 6 9 Sr-g-tPo HJfefi?!l 1 , 2#fiB 0 ^>^y ^rT • =i 
yittE 9001, IVI 1 0 0 5 3(1 75 7 B££> 3 



77^^h (ed 3) s:=i— K-rsae^^^s^ 

KT&S pi 8 3Sr^tp 0 HJSfifUi. l. 4# 

flBo y ^7 • =i y 9ooi N ivi io 

054(1 7 5 /m<D3 9gfgKi/^T4 ^S^Sr^Tf- 
3f7# Yi/?—T£<D7 t 7t?*l>'y (EDS) £rz 

30 3> 0 ^gjfcfi&jl. 1. 6#S C xi/ x ^7^yittA 
MA 1004, NRRL B- 1 8 0 0 6H HftM 
6*5 < tO ; [I12 8(OTLfcB-hCG^y/^f^M> 

ie^^t^)7 7^^ K-CfcS pi 7 5£^tr 0 

[0 2 7 0] ^K$H/c«^(cJ:^$5ia(c 

^b-cfc5o "3 fct^r: (c^b^ofsgc-t-5*^ 
40 PJ(0#ffic^^^^^#(c(^StifS^J:7>^#^®^^P^ 

[0271] ^ vm^ttbfrtzM&m (bp) 

[0 2 7 2] 

SClfcClJ;!). iftV^g14T\ 150 — 3 0, 0 0 0^ 

50 ;u h ^oj£$5H^^T-S^^^^^o^S^W^^IfiE 



(45) 

87 

[mi] his?— v# 

lz:ft&ii5**fa*Ml 5, Ml 1 2:fcJ;t>*X 9 o t 

(CNBr) ig^f KCNB,r2, CNBr2/3 
-4 lfcitfGNB r 2 4^§^ Q 

[0 2] s/^y y^hv>r ^£^tp«*<^*atfex. 

[El 3] a- Kt^Ky^^i0BlM!)>f/^i 

£> 5 * y/< ^ K Ky >r 6» * 5 N-*«S*5 J: T>* 

- k^-— (ODNAtJ±u«7^ y Bfeisyusr^f- 

5o 04t^v>-c. «&«^ x? ^/7°y ^^-r^^t- 

[0 5] *fg^^J;SAMM*Sf«02Ky^^K** 

- K^"— coDNA*3J:t>*r ^ySgEyiJSr^i-t*^^* 20 

RiStt* Sr^TT S: ^ % <E> £> 5 0 

[0 6] **M^J;5ASW*»fS02Ky^^K»* 

£ 0 0 6f:i:&v^T, *B\ tfcft>^# s/7°y y^tS^i: 

[0 7] &- #5? h^^l&fOa- ««rt"^ 

*M1 5 43j;0<Ml 1 2 t/T^n^o 30 
[08] ^£<£>j3- hi/^fifi^DNAtsJ; 

[0 9] jg^^V^^W^T If 5 tf^^- 

[010] 3B-&^>^^Kdsrbf^tf*Stf^- 
[0ii] 1**- fe-^^v^^Kdsr^n— ^o^kr 

br^^T?*)5**- Kt^CNBr2«»- 7^t7 4 40 
& — E A 2 3<ota*<^P£±*^i-5iBE-&W*g^fti»Sr 

[012] 5 X 1 0- 8 M^i£^tl/cEA2 3^J;tK 
l:20tl:3 Oft^OB**- K^— fe^T^t fc*X 

[013] 1 X 1 0" 7 MicH^$^tfcEA 2 3*3j:t>* 
1 : 2 0 t 1 : 3 0 K^-*S£*ft:-e#&*L 

[014] ^^l^lrCft^ ffiM^nir 
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[015] «^05te^ffi*fcJ;t>**J|5fi»*|IBSiSBffiSr 

K pi 6 9tf>0«¥ft*^T?S>5o fcfcf 
[016] ED lfcJ;U<ED3^it3- KtiSfi^ 
S yaftEWl3J:W#J»»*M«»ffi^stb5o ED 3 

[01 7] m^^m^m^^mmmmmmuiiL^ 
pi 8oyy-x^77^^ K<oEi*¥W^^"t?s> 

[018] ED3*5itJ«ED4©7$y »E?IJSr*fct 

[0 19] il9A*5i^B^ ^tt^^bEDgf^ 
— , ED 3t5iffED4©7 S y BffiyU ST**?- 

"To 

[02 0] 0 2 0 Afcit^Btt, t*l?HED»i 
— , ED 5*5<ttJ«ED 7<DT^ y i£e^J£;^t~ 

5 0 fc/:u a*±<oaa]tt«iflc*y^y><^assr* 

[02 1] B2 1 A*3J;U*B«\ tMtlEDil K*^* 

— s ED8*3<tt^ED i 3(or^ySgia?iJS:^:"rt>^-e 

[02 2] 02 2 A*5ctU«Btt, ^*Ve*lE D» m 
— , ED 1 4^i^ED 1 SCOT ^ y ^IS^IJ^r^:^ ^ CO 

■c*So fc«u a»±^i9tt*** ^y 

[i2 3] fM^EDiSKt- EDI 7 cor ^y 

[024] a^^ae^««*sj;v#jffi»*Bi«fflffl:sr 

pi 9 0v^!)-X©/7^5 K<^0«PfiS«*T?*) 

[025] z?^*zs>'mm&&&7£mz&ftzi/**is 

1/ -EDSA^V^^ndri/y^it^Mftl^ 
t^77-C*)5 0 

[02 6] ED4-T4, E A 2 2 *5 itJ 5 ^— fitff Srffl 
V^^ta^S^ (T4) «^6>^>®3p*«ISr^:"r^'7 

[02 7] EDS- v/^y, EA2 2*3«fct^~#t 

[0 2 8] a^^ae^-WWjsiWftJfRS^SlfliHSeBffiSr 

77 ^U # pl66, p 1 7 5 x pl77 <O0#? 
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[02 9] t h^tt^ K h o \l°^<Dfc^>(Oi^m^(D 

[01] 



el-^IWj U)-^flfe CO OH 

I I — . 1 I 

m T7t^- H J . H mis 

Ife to Ml - | Mfl2 



_4 X90 

ion 



fi&f I | CNBr 2 



CNBr24 



[03] 

^ , _ HH Z COOH 




Nik- ttKfj t 



103 



ml £§ 



CO04- T|C ! J, TT 



88 Jff & &<B JftJ*. 
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[E12] 




#i¥7 -17 9 4 9 5 



m4] 

HDPRASS NSLAV 
ATS BAT CCC CGG GCG AGC TCG AAT TCA CT6 GCC ETC 

VLORRDWEHPCV 
6n TO CAA CGT CGT GAC TCG GAA GGC CCT GGC GTT 

TELKRLAAHPP F 
ACC CAA CTT AAT CGC CTT GCAGCA CAT CCC CCT'TTC 

ASV RN SEEART 
GCC AGC TEG CGT AAT A6C GAA BAG GCC CGC ACC (47 

m ) 



.. DRPSQOl. LCGV.K* 
K9: GAT CGC CCT TCC CAA CAG tTG CTA TGC SGT GTS AAA 

Y R T D A - 
TAC CGC ACA GAT GCG TAA ht 

TAJ 



[05] 



DRPSQOLR5LN6 
H5: BAT CBC CCT TCC CAA CAG TTG CGC AGC CTG AAT GGC 

ELC*GVK*YRT9A- 
GAA TTA TGC GGT GTG AAA TAC CGC ACA GAT GCG TAA 



(33 

Ti) 



H R C* E I P H R C" Y R R 

P6: ATG CGG TGT GAA ATA CCG CAC AGA TGCGTA AGG AGA 

K*YR] RR5SASSL 
AAA TAC CGC ATC AGG CGC TCT TCC 6CT TCC TCG CTC 

TDSLRSV V RLR R 
Aa GAC TCG CTG CGC TCG GTC GTT CGG CTG CGG CGA 

AY SA H S K* A V I RL 

GCG GTA TCA GCT CAC TCA AAG GCG GTA ATA CGG TTA 

STES6DNA GK«HH- 
TCC ACA GAA TCA G6G GAT AAC GCA G6A AAG AAC ATG TGA <so 



D R P S 0 Q L R S L C" G 

B3j GAT CGC CCT TCC CAA CAG TTG CGC AGC CTA TGC GGT 

VK*YRTDA- 
GTG AAA TAC CGC ACA GAT GCG TAA <u 

T*' 
31 > 



D R P s a a L R $ L C* t 
P125: GAT CGC CCT TCC CAA CAG TTG CGC AGC CTC TGC CTC 

ARFGDDGEtfL- 
GCG CGT TTC GGT GAT GACG6T GAA ACC CTC TGA (21 

*t 1 



[B6] 

a-fffJt?P-><PDNA£J:t5T ^ J &m#\ : 



HDPLESTC'SPSL 
pltJB: ATG GAT CQ CTA GAG TCG ACC TGC AGC CCA AGC TTG 

ALAYVLORRDVE 

GCA CTG GCC GTC CTT TTA CAA CGT CGT GAC TOG GAA 

NPG VTQLNRLAA 
ACC CCT GGC 6TT ACC CAA CTT AAT CGC CTT GCA GCA 



H PPFASHRNSEE 
CAT CCC CCT TTC GCC AGC TGG CGT AAT AGC GAA GAG 

ARTDRPSOQLRS 
GCC CGC ACC GAT CGC CCT TCC CAA CAG TTG CSC AGC 

LHGEWRLHRYFL 
CTG AAT GGC GAA TGG CGC CTG ATG CGG TAT TTT CTC 

L S H L C* G I • S HR I M 
CTT AGC CTA CTG TGC GGT ATT TCA CAC CGC ATA TGG 

C* T L S T 1 CSDAD- 
TGC ACT CTC AGT ACA ATC TGC TCT GAT GOC GAC TAG iss 

7iJ 



[09] 



0,28 - 



; o.io< 



o.io - 



0.10 



~i — i — i — i — n- 

S « T • » i 

Motes tfW 





7±) *%L_ 




US 


m 


64 <60) 


56 (54) 


58 (»} 


B9 


66 


58 


60 


HG 


70 


G2 




P6 


107 


50.56 


ea.soaos 


P125 


G9 


58 




P14S 


95 


8,77.85.91 





(49) 



7 9495 



[07] 



VI M 4-- 4* 5t 

I I I I 



-J 1115 



| M ^ B1 | M1I2 



J ""-^ |EA14 



I EAW 

|EA20 

|EA22 

-|E A 23 
H EA24 



H EA5 
— HEAJ1 



-| EA 17 



[BI8] 



to 

HDPRASSHSIAVVLQ 
AT6 SAT CCC C66 GCG AGC TCG AAT TCA CT6 GCC GTC GTT TTA CM 

ao 

RRDWENPGVTEt-NRL 
C6T CST SAC TG6.GAA. 6GC CCT GGC GTT ACC CAA CTT AAT CGC CTT 

AAHPPFASWRNS EEA 
6CA GCA CAT CCC CCl TTC GCC AGC T66 CGT AAT AGC GAA GAG 6CC 



3U 

RT0RPSQQLRSLM6E 
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